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VIEWS, NEWS AND INTERVIEWS. 

Orange and lemon growing by electricity 
is about to be attempted by Ralph Granger, 
a wealthy ranch owner in Paradise Valley, 
San Diego county, Cal. Just southeast of 
the city limits he is having an electric plant 
put in for his house and grounds, and on its 
completion will have an acre of trees sup- 
plied with arc lights, and over all will be 
placed a powerful tower light to demonstrate 
what there is in the theory that vegetables, 
trees and plants develop and mature fruit 
more rapidly under the constant influence of 
a strong light than when immersed in dark- 
ness every night. 


Electricity in a Pleasant street car in Fall 
River, Mass., caused a drummer to lose 
about $300 last week. He hada traveling 
bag filled with fine watches and jewelry, and 
when he sat down he laid the bag on the 
floor. The head of an iron bolt protruded 
through the floor, and unfortunately for him 
his bag rested on this bolt. The magnetism 
from the works beneath the flooring was 
communicated through the bolt to the 
watches, and every one of the main and hair 
springs was ruined. Moral: Buy non-mag- 
netic watches. 


A Memphis man has a patent for an elec- 
trical vegetation exterminator, which is de- 
signed to kill the rank vegetation which 
grows along railroad beds and highways in 
tropical countries. The apparatus, includ- 
ing dynamoand engine or batteries, is placed 
onacar and furnishes a current which is 
sent through all the adjacent vegetation by 
means of a brush when the car is moved 
along the track. The same principle.is ap- 
plicable, of course, to the weeds and grasses 
of acultivated field. The result of the first 
trial has not been announced. 





Experiments in propelling canal boats by 
electricity are to be made on the New York 
State canals, the legislature having appro- 
priated $12,000 for that purpose. 





A combined storage battery and axle- 
driven dynamo system of electric car lighting 
has been developed by Messrs. Samuel 
Young and Morris Muskowitz, of Newark, 
N. J., and has been applied to a passenger 
car on the Central Railroad, of New Jersey. 
An exhibition run was made from Newark 
to Roselle on April 21. The dynamo is 
automatically controlled, and the inventors 
claim that they will yet be able to dispense 
with an attendant on the train, the cost of 
which is a large item in the expense of 
electric train lighting. 





A fine model of Windsor Castle, built to 
scale from architectural drawings, will be 
exhibited at the World’s Fair. It is believed 
to be the largest in existence and the only 
one architecturally correct. The model 
covers an area of 45x18 feet, and stands 16 
feet high. Itis built upon a stand, the in- 
side of which is a work of art in saloon 
decoration. 


M. D’Arsonval’s Experiments with 
Alternating Currents of High 
Frequencies. 


Ina recent issue of L’Industrie Electrique 
there is published a note from M. d’Arson- 
val which was presented to the French 
Academy by M. Bouchard. In it the author 
recites at length his experiments with 
alternating currents of high frequency in 
regard to their effect upon the human 
organism. Although some of the points 
contained in this note have appeared in 
American technical journals, the ELECTRI- 
CAL REVIEw believes that the entire text of 
M. d’Arsonval’s note should be given to its 
readers, because a knowledge of the work 
of this eminent French savant will eluci- 
date questions of priority of inventions 
which are now attributed either to Mr. Tesla 
or to Prof. Elihu Thomson. The note is as 
follows : 

An electric current passing through the 
human organism excites the nerves and 
muscles by its variation in strength. In one 
of my prior notes I have shown means of 
obtaining synthetically a curve representing 
the variation of the electric current. 

(See Comptes Rendus, March 23, 1891.) 

After a careful study of the physiological 
effects of a single wave of known form, I 
was led to investigate periodic waves. My 
systematically conducted researches, which 
I have pursued since the year 1881, led to 
results which I have embodied in several 
notes, but they are reviewed or collected in 
the present one. 

(See Comptes Rendus de la Société de 
Biologie, April 1, 1892; February 24 and 
April 25, 1891; Conference of the Soc. of 
Elec. and of the Phys. Soc., April, 1892; 
Phys. Archives, 1889 ; Comptes Rendus, 
June 27, 1892.) 

For a careful study of the effects of high 
frequencies, I have employed an alternating 
dypvamo without iron, in fact, a type of ma- 
chine conceived by.Gramme in 1870, which 
is capable of furnishing 10,000 alternations 
per second. Thecurrentis passed through 
the primary of a Du Bois Reymond induct- 
orium without an iron core, a device which 
by moving the coils enables the experi- 
mentor to regulate the exciting current with- 
out changing its intensity. 

With low frequencies we perceive neither 
pain nor muscular contraction, but this cur- 
rent has a powerful effect upon the uutritive 
organs by stimulating the absorption of 
oxygen and throwing out carbonic acid. 
Indeed, it acts like a sedative for pain, and 
this useful property of the current is now 
employed in several of our clinics accord- 
ing to my indications. 

(See publications of M. Apostoli; M. M. 
Sautier and Larat, Academy of Sciences; 
Society of Electrotherapeutics and Biological 
Society, 1892.) 

By increasing the frequency excitation 
sets in, but the higher the frequency the less 
noticeable is this effect (the intensity of cur- 


rent remaining unchanged), say from 2,500 
to 3,000 alternations per second. Now, as I 
intended to produce 10,000 alternations per 
second or more, the thought occurred to me, 
in December, 1890, to employ the vibrator 
of Dr. Hertz which, as is well known, fur- 
nishes frequencies of several millions per 
second. 

I then succeeded in showing in my lec- 
tures in the College de France thesurprising 
fact that when the number of oscillations is 
extremely high there is no excitation of the 
nerves and muscles. This fact I have com- 
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muuicated to the Biological Society Febru- 
ary 24 and April 25, 1891; consequently 
prior to the same publication made in New 
York May 23, 1891, by Mr. Tesla. The 
Hertz vibrator gave extremely weak cur- 
rents. I, therefore, substituted in these ex- 
periments an arrangement devised a year 
later by Prof. Thomson. To-day I only 
employ the methods of E. Thomson and M. 
Lodge. 

Two Leyden jars are mounted in cascade; 
theirinterior armatures, A A’, are connected 
with the terminals of a powerful Ruhm- 





—= 


rt ee et 
V 


M 
AN 





Fie, 2. 


korff coil, while their exterior armatures, 
B B’, are united through a solenoid, C C’, 
consisting of a heavy copper wire of 10 to 
15 convolutions. 

Now, using as our terminals the points 
CC’ of the solenoid, much longer sparks are 
obtained than at A A’; in fact, we may draw 
from these points an exceedingly energetic 
oscillating current. 

Itis capable of raising the incandescent 
lamp, L, which absorbs one ampere and is 
held between the hands of two persons, LL’, 
to full candle-power. By substituting an 





alternating dynamo for the Ruhmkorff coil, 
Ihave succeeded in sending through my 
body a current of more than three amperes 
without perceiving the slightest inconven- 
ience, except some feeling of heat at the ex- 
tremities of my band. 

(Nore.—It hasbeen stated as an explanation 
of the harmlessness of currents of very high 
frequencies thut such currents as are able to 
raise an incandescent lamp to full candle- 
power are of much lower intensity than that 
which is needed for the same lamp under 
ordinary conditions. This isan absolutely 
erroneous statement, which I disprove as 
follows: Having heated a platinum wire 
red hot by a high frequency current, I 
plunged it into a vessel containing coal oil, 
noting the rise of temperature which cor- 
responded to the passage of the current for 
five minutes. I, thereupon, raise the same 
wire to the same temperature by means of a 
continuous current, noting the rise of tem- 
perature in the vessel, with the result that 
the rise of temperature of the coal oil is 
equalin both cases. Mr. C. Swinton, who 
repeated these experiments a year later, 
corroborates their correctness.) 

If it is desired to increase the length of 
the spark, it is only necessary to introduce 
into the solenoid, C C’,a fine wirecoil having 
many convolutions. This should be placed 
in a glass cylinder filled with mineral oil. 
(See Fig. 2.) 

The current thus produced may be used 
for two distinct purposes. It may be sent 
directly through a certain point, regulating, 
of course, its strength by chosing a suitable 
number of convolutions ; or we may cause 
the current merely to circulate around the © 
object it is desired to electrify, by placing 
the latter within the solenoid. In that 
event, the object to be electrified will be 
subjected to very powerful] induced cur- 
rents, and act as a closed conductor. 

The phenomena which I have observed in 
the first case are : 

1, No effect upon the organs of feeling— 
no contraction. 

2. Analgesis at the point where the elec- 
trodes are applied. 

8. Vascular dilatation with depression of 
blood circulation and production of perspir- 
ation. 

4, Increase of organic combustion with- 
out raising the temperature at the central 
point, but a great loss of heat at the per- 
iphery, as shown by calorimetric measure- 
ments. 

These experiments fully prove my well 
established prior opinion that all our nerves 
which effect sensation as well as motion, 
such as the acoustic and optique nerves, 
are made for certain determined vibrations ; 
and these experiments open a new and rich 
field to the students of therapeutics. 

OPS 

The Pacific Telephone and Telegraph 
Company, of San Francisco, California, will 
issue bondsin June to the amount of $600,- 
000 for the establishment of a direct line 

from that city to Los Angeles. The new 
line will be from there to San José, San 
Juan, San Luis Obispo, Santa Barbara and 
Los Angeles, a total distance of 500 miles. 
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Recent Developments in the Electrical 
Transmission of Power. 





READ BEFORE THE NEW ENGLAND COTTON 
MANUFACTURERS ASSOCIATION, APRIL 
26, 1893, BY MR. C. J. H. WOODBURY. 





Since the last meeting of this Association, 
the Board of Government, recognizing the 
importance to the cotton manufacturing 
interests of questions pertaining to the elec- 
trical transmission of power, and foreseeing 
the greater importance which this method is 
likely to assume, have thought it advisable 
to continue the consideration of this subject 
at the present meeting, and in accordance 
with their invitation I beg to deviate some- 
what from my former papers on electrical 
subjects, and, instead of confining myself 
entirely to practical results, to give a little 
attention to some of the main principles 
involved, which will soon be as necessary a 
part of the knowledge of every manufact- 
urer as the principles involved in water 
wheels and steam engines are at the present 
time. 

In the ordinary dynamo for electric light- 
ing, each of the various coils of wire mak- 
ing up a section of the armature is brought 
into the circuit as its commutator bar comes 
in contact with the brush, and in that man- 
ner contributes to the circuit for electric 
lighting or power, tbe current of electricity 
which it has produced by being pulled 
across the attraction of the magnets of the 
dynamo. 

In the reverse manner, if electricity were 
applied to such a dynamo, it would energize 
the magnets, pass through the wires of the 
armature, and the attraction of the magnets 
Would cause this armature to revolve, or 
convert the dynamo into a motor, because 
the magnet attracts each coil of the arma- 
ture, and asit moves around to proximity 
to the poles of the magnet, the electricity is 
switched out of such coils by the commuta- 
tor, and the magnet exerts no further 
attraction upon that coil, but is ready to 
exercise a similar attraction for the next 
section, for it must be remembered that the 
attraction which the magnet exerts is not 
upon the wires of the armature, forthey are 
made of copper, but upon tbe current of 
electricity conveyed by these wires. A 
current of electricity is subject to magnetic 
attraction similar toiron, as may be seen by 
applying a magnet to a lighted incandescent 
lamp. The carbon filament is readily bent 
as if it were avery fine iron, but if the lamp 
is not lighted the carbon filament is not 
affected by the magnet. 

The question naturally arises, Why should 
not iron or steel wires be used in the arma- 
ture? Theone sufficient reason is that the 
magnets would attract a section of wire in 
the armature and would hold it stationary. 
Whereas, when the attraction is exerted 
upon a current of electricity in the coil of 
wire in the armature, that principle can be 
used to produce a motion by the ready 
manner in which the electricity can be con- 
ducted through or removed from any coil of 
iron in the armature to meet the mechanical 
necessities of the case to produce a rotation 
of this armature. 

I have gone into this matter at some 
length in order to state the principle of the 
ordinary continuous current motors, which 
is that the magnet remains stationary, and 
that the electrical currents are moved from 
one set of wires to another in the armature, 
as occasion requires. 

In the dynamo the electricity is generated 
in the armature in currents passing to and 
fro, first in one direction and then in the 
other, forming what is known as the alter- 
nating current. The function of the com- 
mutator and the brushes upon a dynamo is 
merely to convert this alternating current 
into a continuous current. There is no 
reason why an alternating current is not 
just as well suited for electric lighting as a 
continuous current. 

But many years ago, when Sir Frederick 
Siemens, one of the pioneers in the applica- 
tion of electricity, made a dynamo for arc 
lighting, he required a continuous current 
to operate the regulator in the upper part of 
his arc lamps, and instead of trying to 
invent a form of regulator to feed the car- 
bons, which could be operated by an alter- 
nating current, he placed the commutator 
and brushes on the dynamo, producing a 
continuous current, and in that manner set 
for years the practice of electric lighting by 
continuous currents, although in the mean- 
time there have been numerous devices for 
regulating the carbon feeding mechanism 
of arc lamps by alternating currents. 

Electricians have of late years begun at 
the place from which they were diverted a 
number of years ago, to investigate and 
apply alternating currents for lighting and 
power purposes. These investigations have 
opened up a wealth of electrical principles 
and applications of which the world has but 
just seen the beginning. 

One of these new forms of alternating 
currents is what is called the multiphase 
current, of which the electricity is generated 
in waves; one wave following another 
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before the first wave has been completed, 
using currents of electricity which will 
affect other apparatus by induction through 
space and without the intervention of metal- 
lic conductors, being as a matter of princi- 
ple comparable to the results produced upon 
a telephone system when it receives by 
induction the noise of electric motors or the 
click of the messages transmitted along tele- 
graph wires in juxtaposition to the telephone 
wires, or even the voice which is trans- 
mitted over other telephone wires. 

In its application to these multiphase 
motors, I would say that the method of con- 
struction differs entirely from the motors 
hitherto in use. Instead of using commu- 
tator and brushes to transfer electricity 
from one part of the armature to the other, 
as has been already alluded to in the con- 
tinuous current motors, the magnetism 
revolves through the magnet, causing the 
armature to revolve in exact synchronism 
with it. 

For purposes of comparison the general 
arrangement of these motors may be com- 
pared to that ofa hat rim, as representing the 
circular magnet, and a ball of twine stands 
for the armature on the inside, which isa 
suitably wound collection of insulated wires 
joined together at the ends and not electri- 
cally connected to anything else. Electric 
wires from the generators are wound upon 
this circular magnet, and the wave-like cur- 
rents which the wires carry produce similar 
magnetization traveling around and around 
through the magnet; and by this inductive 
effect, to which I made allusion, electric 
currents are produced in the wires of the 
armature, so that it will be susceptible to the 
attraction of the magnet. The wires in the 
armature revolve following the attraction of 
the magnetism circulating in the magnet. 

Dynamos similar in principle produce the 
waves of current which supply this motor, 
but for economy in transmission, both as 
regards the small amount of wire and the 
small loss by resistance, these currents can be 
generated at a high electrical pressure, which 
is increased by transformers for the main 
wires, and then atthe motors reduced toa 
very low pressure by transformers, which 
answer the same purpose as the reducing 
valve for steam, except that they can act in 
either direction to increase or reduce the 
electrical pressure. 

The other advantages of these multiphase 
motors are that, being without any brushes 
or commutators, there is no sparking. There 
is hardly a possibility of a burned armature. 
The motor being operated by a succession of 
wave currents will keep at a speed compar- 
able to that of the generator as long as it can 
keep up. If overloaded it will not run 
slower, but will stop. Under similar condi- 
tions of overloading, a continuous current 
motor will burn its armature unless defended 
by its safety fuses, Its regulation is very 
close; the variability of some tests being 
only one and one-half per cent. between no 
load and its full load. Sucha motor will 
start under its full load or even greater. 

In connection with such a system of elec- 
trical transmission of power, it is feasible to 
use a portion of the current for incandescent 
lighting without any interference. These 
motors can be stopped and started without 
the exercise of any particular skill, and can 
be enclosed for protection against dust and 
dirt in a case which merely allows for the 
protrusion of the shafting carrying the driy- 
“—- 

hese types of motors, although new, 
have received thorough applications and 
exhaustive tests in the works of the electric 
companies engaged in their manufacture. 
It is, however, scarcely time for their use in 
commercial lines in this country, but they 
will be very fully exhibited at Chicago. 

It is this type of electrical apparatus 
which will be used in transmitting the 
power from Sewall’s Falls on the Merrimac 
River, about four miles north of Concord, 
for power and lighting throughout the city 
of Concord, and also to any establishments 
which may be built on the large tract of 
land in the vicinity owned by that company. 
There is a capacity of 5,000 horse-power at 
this point, and it is expected that 38,500 
horse-power will be distributed during the 
early summer. 

The uses of electric motors in connection 
with the transmission of power is becoming 
more widely extended, one of the best 
examples in this vicinity being that of the 
Page Belting Company, at Concord, N. H., 
where the power is transmitted throughout 
their extensive new establishment by means 
of electric motors, for which the electricity 
is generated in the original works of this 
company. Mr. George F. Page, the presi- 
dent, informs me that the whole cost of the 
electrical apparatus was 20 per cent. less 
than would have been required for a steam 
plant applied in the usual manner. There 
is a further economy by reason of the elimi- 
nation of much of the shafting required in 
connection with the transmission of power 
from numerous motors in comparison with 
the shafting and pulleys which would have 
been required to distribute the power from 
a steam engine on the premises. The 
largest shafting now in these works-is two 
and one-half inches in diameter, but if an 


engine had been used, the main shafting 
would necessarily have been at least five 
inches in diameter, and the length of shaft- 
ing many times greater than at present, the 
Giterence in this respect being greater than 
in cotton manufacturing, on account of the 
greater distance between the various ma- 
chines. 

In addition to safety and convenience, it 
may be interesting to note that this method 
of transmission has been carried out in such 
a way that there is not a single open hole 
through the floor for any purpose, the open- 
ings for the steam pipes being packed 
around with asbestos. This transmission of 
the power from the old works is only tem- 
porary, as it is proposed to connect with the 
electrical power derived from the water 
wheels at Sewall’s Falls as soon as that 
installation is completed. 

I have been informed that at a new cot- 
ton mill in South Carolina the power will 
be transmitted by wire toa motor driving 
the line shafting in each room. 

One of the latest applications of the elec- 
trical transmission of power is in the 
Crocker-Wheeler Electric Works, at Am- 
pere, N. J., where a pair of copper rods 
answer as line shafting, and from them the 
connections are made at will to motors oper- 
ating machine tools in various parts of the 
establishment. In some instances it has 
been preferable to drive sbort lines of shaft- 
ing by motors, and to belt down in the 
usual way. In the former case, the motor 
is attached directly to the machine, as, for 
example, under the head-stock of a lathe; 
and, in place of using the cone pulleys for 
variation in speed, or the clutch for revers- 
ing the direction of the motion, the lathe is 
controlled by the operator in a manner com- 
parable to the usual way in which the 
motorneer of a street car controls the speed 
or direction of the car ; and from these same 
wires at every machine an incandescent 
lamp, suitably protected by wire guards, 
is used whenever artificial light is necessary, 
and such a light can be placed on the car- 
riage, or wherever it may be desirable to 
apply the light for the purpose of the work 
in hand. 

The operation of a calico printing machine 
probably presents the greatest difficulties 
in the application of power of any machinery 
in textile manufacture. The machine must 
be driven at will with variable speed, and 
any shock in the gradations from one speed 
to another may impair either the machine 
or the product. The cloth must be moved 
at times to a slight extent in either direction, 
and the whole must be absolutely under the 
control of the operator. 

As an absolute statement these require- 
ments are almost an ideality. Up to the 
present time a double cylinder steam engine 
to each machine has furnished the best 
method of driving, notwithstanding that 
the heat and the floor area occupied by the 
steam engine is necessarily an interference 
in the priating room. When the printing 
machine stops, the rolls sinkinto the blanket, 
and it requires an excess of power to start 
it, asifit were a heavily loaded team on a 
soft road. 

A recent application of electric motors 
has given practical results of the greatest 
importance in operating printing machines 
at the Dunnell Print Works in Pawtucket. 
At the time of their reconstruction, after 
their late fire, about two years ago, Mr. W. 
W. Dunnell, wishing that the new print 
works should contain all of the improve- 
ments possible in the business, considered 
favorably the suggestion that electric 
motors should be tried for the operation of 
printing machines. A motor was applied 
to a seven-roll printing machine in order to 
give the matter a thorough trial. 

This work was undertaken in spite of the 
skepticism of his associates and the opposi- 
tion of the men engaged in the printing 
room. There were some difficulties at first, 
primarily owing to the fact that the elec- 
tricians were not calico printers, as well as 
that the printers were not electricians. It 
required a little time for each to learn of 
the other, but since the several modifications 
in the arrangement for this work were in- 
troduced, the operation of the system has 
not been merely satisfactory, but has given 
results in advance of any other method of 
driving a printing machine. 

In the electric lighting station of the 
works an Edison lighting dynamo with a 
separate exciter is used for generating a 
current to drive a motor which was placed 
on the unused portion, next to the rail, of 
the mezzanine floor, or what is known in 
the printing room as the platform. For 
speed and direction it is controlled by a 
hand-wheel and switch at the front of the 
printing machine. : 

This device has had a practical trial of 
18 months’ duration with the most satisfac- 
tory results. By its uniformity in rotation 
the clothis printed at 50 per cent. greater 
speed than with the steam engines in the 
same room. The driving is under absolute 
control. The cloth can be moved at will for 
ashort distance, as an inch, if necessary. 
There is an absolute gradation of speed from 
one velocity to another, and that without 
any shock. These changes are so uniform 
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that the doctor never cuts into the copper 
roll. The speed can be kept uniform at any 
desired velocity, and the machine can be 
stopped and started by anybody working at 
it. In its operation it does not require the 
exercise of any tecbnical skill. 

I have alluded to the maximum speed as 
50 per cent. greater than with the steam 
engine. The uniformity of its motion can 
be seen by any one watching the machine, 
particularly in the absence of the chattering 
of the gears. All printing machines are 
necessarily still for changing of rolls and 
other purposes a portion of the time, but 
the whole production of this machine is 
over 33} per cent. greater than that of the 
machines driven by steam. When it is cor- 
sidered that a print works plant is worth 
more than $50,000 per machine, the value 
of a device which will increase.the output 
one-third is sufficient to introduce radical 
changes in this line of manufacturing. 

Mr. Dunnell stated to me that his experi- 
ence as shown by this trial has revealed 
such facts in regard to the capacity and 
capability of the electrical transmission of 
power for print works that, if one were to 
begin anew the construction of such works, 
he should advise, instead of the numerous 
steam engines about the premises, the gener- 
ation of all the power at a central source, 
and its transmission throughout the estab- 
lishment by electricity. 

The use of motors for the operation of 
printing machines is the first practical in- 
stance of its kind, and its adoption and per- 
sistent and faithful trial confirms the enter- 
prise of Mr. Dunnell, and also reflects great 
credit upon the practical skill of Mr. Sidney 
B. Paine, the manager of tbe mil] power 
department of the General Electric Com- 
pany, notwithstanding that his modesty 
prompts him to disclaim the whole solution 
of the problem in which he was the moving 
spirit and ask for due credit for bis able 
coadjutors. 

The whole tendency of later invention in 
regard to electric motors appears to be in 
the successful use of large motors. The 
Baltimore and Ohio Railroad are to use 
three 120-ton electric locomotives for carry- 
ing the trains in the tunnels under the city 
of Baltimore, being able in that manner to 
perform the same service in traction as witb 
the largest locomotives, and without pro- 
ducing any smoke to interfere with the air 
in the tunne). In connection with these 
locomotives is a supplementary motor, which 
produces an air pressure for the air brakes 
and also for the whistle. 

The advantages of electrical transmission 
of power are largely those of the relation of 
the position of the machinery with the 
motive power of the establishment. Each 
room is entirely independent from other 
rooms, and apy motor is always ready for 
service as long as the machinery from which 
it derives its electricity is in operation. 


The Blackening of Lamp Bulbs. 

Few subjects have given rise to more specu- 
lation than the blackening of the bulbs of 
incandescent lamps. At one time it was said 
to be due to platinum thrown off from the 
leading-in wires. Then it was due to some- 
thing mysteriously called ‘‘air washing.” 
Some people are fond of working mystery 
into explanations of anything where elec- 
tricity or high vacua are concerned, so that 
when they exist together there is a double 
tendency towards the mysterious. Recently 
mercury vapor has been said to be the cause 
of the blackening, but this theory seems to 
have been developed more especially by 
American inventors of mechanical pumps 
which do not use mercury. There is still 
another theory, due, we believe, to Sawyer, 
according to which there is some oxygen in 
the bulb, which combines with the carbon 
at the very high temperature produced, then 
deposits the carbon on the glass and goes off 
to the filament again for more, and so on. 
It does not matter at all with this theory that 
there is no known oxide of carbon which 
decomposes automatically at a low temper- 
ature. In a vacuum and in an electric lamp 
the laws of chemistry ought, it would seem, 
to be quite different from the humdrum laws 
of Nature under pressure with no electric 
current about. It is possible that hot car- 
bon slowly volatilizes considerably below its 
melting point, just as camphor does. This 
theory would be too simple, however. It 
would be safer to assume that the difference 
of potential between the legs of the filament 


causes currents across the air space—hot 
rarefied gases being good conductors—ar d 
that these cause the carbon to leave tke fila- 
ments and to be deposited on the glass. The 
whole subject requires to be investigated 
carefully, and would probably well repay 
any time and trouble expended upon its 
elucidation.— London Industries. 
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Electric Haulage in Coal Mines. 

The problem of economic haulage in 
mines has lately received considerable atten- 
tion from mine owners, who have found the 
expense involved in haulage alone much 
greater than in their opinion it should be. 
The mule has had his day as the principal 
factor in the haulage question, and the cable 
is under test, with results more or less satis- 
factory. The electric locomotive for mine 
work is comparatively a new comer in the 
haulage field, but it has already acquired 
considerable prestige and bids fair to super- 
sede both the mule and rope haulage. 

An excellent example of the work done by 
the electric locomotive in coal mining is 
shown at the Rock Springs coal mine, at 
Rock Springs, Wyoming. This plant was 
installed by the mining department of the 
Northwest General Electric Company. 

About a mile from the mouth of the mine 
the power station, containing a dynamo of 
80 horse-power driven by a steam engine, is 
located. Current from this is delivered at a 
pressure of 550 volts, which allows of adrop 
of about 10 percent. between the power 
house and the mine. 

The feed or supply wireis No. 000 hard 
drawn bare copper, making a complete 
metallic circuit. The trolley line is fur- 
nished with a circuit breaker about 30 feet 
from the mine mouth, so that the current 
may be cut off from the mine when the 
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is a very dry mine, and so the only way one 
can get shocked is to stand on arailand touch 
the wire. I have been shocked several 
times myself while handling the locomotive 
through thoughtlessness. The other day a 
balky mule ran right into the wire with his 
head. He was knocked down. He got up 
and ran into it again three times, and was 
dropped in every instance. After that he 
simply turned around and walked off to his 
work. I ought to remark that the shock 
does not knock a man down or burn him. 
The only description I can give of its effect, 
from personal experience, is a tingling sen- 
sation lasting, in the heaviest shock I 
received, not more than one or two minutes 
afterwards in the hand that made contact.” 

This last is a fact which should reassure 
mine owners who have any fears of danger 
from contact with the trolley wire. The 
element of danger once recognized as entirely 
absent, the electric locomotive can compete 
on equal grounds with any other system of 
haulage, with many points in its favor 
which cannot be urged by its competitors. 
We expect to see its adoption become gen- 
eral, both on account of the economy of its 
operation as well as its convenience of 
manipulation. 





LITERARY. 


Reports from the Consuls of the United 
States, No. 150, for March, 1898, has been 


service to telephony in placing before us in 
his book the first. complete treatment of the 
subject. This he is well qualified to do, 
having been for a long time engaged in 
practical telephony, electric lighting and 
electric railroading. 

Tae book contains a chapter on the design 
and construction of city lines, both over- 
head and underground, giving in compact 
form valuable and new information on these 
subjects. His treatment of the subject of 
long distance lines is also new and valu- 
able, and contains useful formule for 
calculating mechanical strains. The sub- 
jects of insulators, central office exchanges 
and switchboards, are fully treated. Con- 
siderable space is devoted to the subject of 
the propagation of energy in general, con- 
sisting of a popular exposition of wave 
motion, ether and molecular structure of 
matter. The various transformations of 
energy in the telephone circuit are popularly 
and mathematically treated. The chapters 
on induction and cross-talk are particularly 
valuable, and probably contain the best 
information extant in regard to interference 
between electric light circuits, trolley sys- 
tems and the telephone. 

The directions for mapping out ground 
potential where electric railways are used, 
will be found useful in the study of the 
electrolytic decay of buried conductors. 
The latest researches in regard to mutual 
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Exectric MoToR AND TRAIN AT Rock SpRines Coat Mine, Wyomina, 


locomotive is employed for switching pur- 
poses outside. 

The locomotive used is of the G. L. M. 
General Electric Company type, of 30-inch 
gauge, 60 horse-power, recently described 
in our columns. Its usual speed in this in- 
stance is about eight miles an hour. The 
cars used are of the ordinary coal mine 
type, weighing each, when filled, about 
3,000 pounds; when empty, about 1,000 
pounds. . 

The economy attained by the use of this 
locomotive is strikingly illustrated by the 
fact that by its aid 80 cars were run from 
the loading point to the end of the track, a 
distance of about 6,000 feet, there dumped 
and returned to the mine in 20 minutes. On 
another occasion the locomotive drew after 
it 30 loaded cars and pushed ahead 16 others 
from end to end of the road without diffi- 
culty. The track is built of 35-pound T 
rail, and has several switches and spurs 
necessary to the rapid handling of the cars, 

It is not inapropos here to quote from a 
letter from the expert, giving an account of 
contact with the bare wire and the results 
thereof : 

‘‘Several men have been shocked since 
our plant began operating, but the effect is 
only momentary and they only laugh at it. 
The result has simply been to remove all fear 
they had of it. As 1 stated in my letter, this 


received. Under the heading ‘‘ Electricity 
in Agriculture” appears numerous letters 
from the Consuls and other United States 
officers in the several countries giving infor- 
mation concerning the uses of electricity in 
their respective districts. Enclosedin Vice- 
Consul] Burton’s report from Birmingham, 
England, is a highly interesting account of 
a series of experiments on ‘‘The effect of 
dynamo-electric energy upon horticulture, 
as a promoter of the chemical changes by 
which the plant takes its chief ingredients 
of food from the atmosphere.” 


**Telephone Lines and their Properties,” 
by Wm. 8. Hopkins. 258 pages, illustrated. 
Price, $1.50. Longmans, Green & Com- 
pany, New York. Supplied by Exxecrrt- 
cAL REvIEw, 13 Park Row, New York. 

If there is any one department of elec- 
tricity in which this country may lay claim 
to superiority, itis in the art of telephony. 
For 17 years now American telephonists 
have wrestled more or less successfully with 
the problems of cross talk, retardation and 
switchboards. Although vast amounts of 
valuable work have been done, the knowl- 
edge thereof has existed in the minds of a 
comparatively few men, and almost the only 
way to become acquainted with the science 
has been through tradition. Professor 
Hopkins, therefore, has done a distinct 


and self-induction, hysteresis, impedance 
and electrostatic capacity, are all treated 
with reference to their bearing on the sub- 
ject of telephony. 

The book contains a good description of 
the Carty bridging bell system, which has 
come into such general use. Professor 
Hopkins has adopted Mr. Carty’s theory of 
transpositions, and has reproduced many of 
his experiments upon inductive disturbances. 
The latest information concerning telephone 
cables, both fibrous and rubber, is given. 
The book is invaluable to students of tele- 
phony as well as for practical men, and for 
use as a test-book in schools and colleges 
there is none better. 

——_ +>. 

There is great activity in telephone circles 
in northeastern Iowa. Business men of 
Cresco have subscribed for about $2,000 
worth of stock; and Howard county will be 
wired and connected with the balance of the 
State, Howard and Mitchell being the only 
counties heretofore notin the circuit. Lines 
will be run frum Decorah to Cresco, thence 
to Riceville, Lime Springs, Chester, LeRoy 


and Ridgeway. It is also probable that 
Waukon and Lansing will have telephonic 
communication. A new line from West 
Union to Westgate is almostcertain. The 
recently patented system of “ bridging,” 
preventing breaking in or listening along 
the line, is being put in and works admirably. 
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An Interesting Trunk Telephone Line. 


Within the last few days a submarine 
telephone cable has been laid by H. M. post 
office telegraph ship ‘‘ Monarch ” across the 
Irish Channel, and direct communication 
has been established between Belfast and 
Glasgow. The cable connections were finally 
completed on the 6th inst., and thorough tests 
were carried out by Mr. W. H. Preece, 
F.R.S., and by Mr. J. C. Lamb, before sub- 
mitting the line to public inspection. 
Amongst the first to speak between Glasgow 
and Belfast were Lord Kelvin, Sir John 
Burns, the Lord Provost of Glasgow, and 
Sir Daniel Dixon, the Lord Mayor of Bel- 
fast. There was no violent demonstration 
of enthusiasm, however, as the Ulster 
people were too much occupied with Mr. 
Balfour and the furbishing up of their 
ploughshares and pruning-hooks to respond 
very adequately to the occasion; and the 
nearest approach to a pregnant remark was 
the message transmitted by the Glasgow 
Town Council, of ‘‘ Three cheers for Bel- 
fast!” The times are too momentous for 
attention to be lavished on the arts of peace. 
When Mr. Preece returned from Glasgow 
on Tuesday, we obtained from him the fol- 
lowing particulars with regard to the new 
line : 

To begin with, it is carried out in accord- 
ance with the ‘‘ K.R.” law, and the circuit, 
which is specially designed, cousists of pure 
copper wire weighing 800 pounds to the mile, 
having an electrical resistance of only one 
ohm per mile. The cable contains four 
conductors, and, according to the testimony 
of everyone who was privileged to test it on 
the day of its opening, the line is probably 
the clearest and easiest to speak over that 
has ever yet been laid. Its length is 150 
miles, that between London and Paris being 
303 miles. The submarine portion is 25 miles 
long, or 50 miles taking the double wire, 
which is four miles longer than in the case of 
the Channel line. The charge for speaking 
is to be five shillings for three minutes’ con- 
versation. A neatly designed private room 
has been constructed at the Glasgow post 
office for the reception of users. It contains 
a seat, by sitting down on which an electric 
lamp is lighted, and when the three minutes 
are up an electric bell gives notice of the 
fact. The line at present is only completed 
as far as regards Belfast and Glasgow ; but 
wires are already laid to Stranraer, on the 
way to Manchester, Liverpool and Leeds, 
and eventually it will be possible to talk 
over the line from London. On the Irish 
side, an extension is in progress to Dublin 
and Cork. 

Beyond the London and Paris telephone, 
which was laid jointly by the English and 
French governments, very little has been 
done towards the establishment of trunk 
lines in England. The National Company 
had begun to make some progress in this 
direction when Parliament decreed last ses- 
sion that the post office should provide an 
adequate system all over the country, and 
voted a large sum for constructing the lines 
and acquiring those already established by 
the companies working under license. The 
Belfast and Glasgow line is the first fruits of 
that action. The private lines hitherto in 
operation were confined to a few groups of 
towns having business connections in Nor- 
thumberland and Durham, South Wales, 
and similar districts ; but for the last eight 
months the engineeting staff of the post 
office has been busily occupied. 


The difficulties in connection with a long 
telephone line depend upon the electrical 
resistance of the circuit, its capacity to 
retain a charge, or, in other words, to 
retard the passage of the current, and the 
sensibility of the instruments to currents 
induced by signals passing in neighboring 
wires. The first two points are settled in 
England by the “‘K. R.” law, the third is 
got over by doubling the circuit and by 
twisting the two insulated conductors like 
the strands of a rope, about seven turns 
being allowed to the mile. This completely 
neutralizes or destroys the effects of induc- 
tion, and considerable amazement was 
expressed by those who tried the line last 
week at the remarkable effects produced on 
disconnecting one wire. The noise is de- 
scribed as resembling a miniature buzzer, 
and conversation was rendered impossible.— 
London Lightning. 
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Is Self-Induction Played Out? 





BY T. B. HEROLD. 





The journal Universal a’ Hlectricite, of 
March 25, 1893, contains an interesting 
article by Mr. Frank Geraldy, in which he 
refers to Mr. Preece’s recent inaugural 
address before the London Institute of Elec- 
tricians and Electrical Engineers, January 
26, 1843. 

The author gives his reasons for question- 
ing the correctness of the K R formula, 
which, being based entirely upon Sir Wm. 
Thomson’s work, does not take any amount 
of electro-magnetic induction. It will be 
remembered that practice in the United 
States conclusively proves that Mr. Preece’s 
limit for successful transmission (7. ¢., K 
R = 15,000) can with entire safety to com- 
mercial success be vastly exceeded. 

It is furthermore shown that good tele- 
phonic transmission may be had over lines 
whose K R product amounts to 45,000. 

The Electrical World of February, 1893, 
in an article headed ‘‘ A Law which is no 
Law” made a vigorous onslaught on both 
Messrs. Preece and Jacques, the former 
being found guilty of having kept ‘‘a for- 
mula or law on its legs by introducing new 
factors to meet each special case,” and the 
latter ‘‘to adapt his formula to altered con- 
ditions by multiplying his original limit 
figure by 10.” 

It will also be remembered that our 
English cousins seemed to be somewhat in 
doubt as to the method by which the Ameri- 
can telephone engineers arrived at their 
value for the capacity of metallic circuits. 

Mr. Wetzler, in the Hlectrical Engineer, 
N. Y., December 14, 1892, refers to this 
point as follows: 

‘As some question might be raised as to 
the manner in which the K R constant is 
here (¢. e., in the United States) calculated, 
it might be well to point out the fact that 
Mr. Preece multiplies the total resistance of 
the circuit by the capacity of one of its 
wires, measured against its mate, and esti- 
mates that the capacity of one wire meas- 
ured against its mate is one-half of what it 
would be if measured to ground. In the 
calculations made by the long distance en- 
gineers, they have taken the resistance of 
one of the wires of a metallic circuit, meas- 
ured in ohms, and multiply it by its electro- 
static capacity, measured in microfarads, to 
ground, The difference evidently is one of 
method only.” 

It is safe to assume that the American 
engineers after such a great experience as 
they have had with long distance lines, both 
telephonic and telegraphic, have fallen into 
no serious error in interpreting the results of 
such comparatively simple measurements as 
those of the electrostatic capacity of lines. 

In regard to the latter point Mr. Geraldy 
observes: ‘‘ First of all, it appears to me 
that there exists a diversity of opinion con- 
cerning the correct method of measuring 
the capacity. Is it the total capacity meas- 
ured to ground or that of one conductor 
with reference to its mate? If so, should 
we take one-half of this value measured to 
ground as Preece claims, or, 9,60, as the 
American engineers claim ?”* 

Mr. Geraldy then refers to Mr. Preece’s 
statement that it was impossible to measure 
K directly, and that each long distance cir- 
cuit must be measured by comparing it with 
an empirical K R formula. 

Here Mr. Geraldy very pertinently asks: 
‘‘What, then, is this K quantity which mocks 
all exact measurements? If so, this factor 
should not be called capacity, for that term 
applies toa definite, measurable quantity. 
Iam, however, much surprised to find that 
in all these formule no account is taken of 
the role self-induction must play in the 
determination of the correct value. I admit 
and fully understand that its influence may 
be neglected to a certain extent in telegraphy, 
because telegraphic currents are very differ- 
ent in character from telephonic currents. 





*Comptes Rendus, also Electrical Engineer, Au- 
gust 26,1891. ‘Recent tests seem to prove that the 
capacity of an aerial metallic loop is about seven- 
tenths, if either conductor ———- 

Electrical Engineer, London, 1889. Article by 
R. W. Jaggard. “ The electrostatic capacity of the 
metallic circuit is but one-quarter of the sum of the 
two sides when the capacity is taken as two se 
rate conductors using two wires of the ground for 
the other pole of the battery with both ductors 
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Telegraphic currents are intermittent, with 
variable periods having a low frequency. 
Furthermore, it is well known that the 
effects of self-induction and capacity become 
less noticeable as the frequency is dimin- 
ished. It may be that for telegraphic work 
it is unnecessary to take self-induction into 
account, yet only recently Prof. S. P. 
Thompson has taken out a patent (No. 
22,304, 1891) which aims to elimit or neutral- 
ize the effects of self-induction in telegraph 
lines. Moreover, tests made in Germany 
with the Godfrey system (described in No. 
5 of La Lumiere Electrique, 1893) prove 
conclusively the important 7/e which self- 
induction plays even in telegraphy. In the 
Godfrey system the ends of a cable are 
shunted with a self-induction to diminish 
the effects of capacity, and highly satisfac- 
tory results have been achieved.* 

‘* But, if itis true that self-induction should 
be taken into account in telegraphic work, 
must we assume that it has the same effect 
in telephony’ I do not believe it. Tele- 
phonic currents are alternating, having a 
very high frequency; certainly several hun- 
dred alternations per second. Under these 
circumstances, should not the influence of 
self induction be noticeable? I reply, cer- 
tainly, though in aerial lines the self-induc- 
tion of a single metallic loop being in a 
medium of so little permeability as air will 
have but a small value. Does the same 
reasoning hold good in relation to the ele- 
ment of capacity, which is a function of the 
same factors as far as dimension and posi- 
tion of the conductor are concerned? In 
subterranean or submarine lines the con- 
ditions are quite different; the presence of 
heterogenous insulating material may well 
modify the capacity; the latter may even 
vary with the frequency. In conclusion, it 
appears to me that self-induction plays a 
role in telephonic transmission. If not, the 
fact should be proved.” 

So far Mr. Geraldy’s statements and opin- 
ion. 

In conclusion, it seems proper to call the 
attention of the French electrician to the 
efficient work of his countryman, M. Vaschy, 
relating to the influence of self-induction on 
long distance telephone lines, M. Vaschy’s 
papers were originally published in La 
Lumiere Electrique (vol. xxv, Nos. 27, 30 
and 32, 1887), and an abstract appeared in 
the Journal of the Society of Telegraph En- 
gineers and Electricians, which was repub- 
lished in the London Zlectrician, March 9, 
1888, 

M. Vaschy arrived at the following con- 
clusions, based on careful mathematical rea- 
soning and the result of experiments. 

Preece ‘has shown that the greatest dis- 
tance at which speech is audible is equal to 
the square root of the fraction whose numer- 
ator is a constant depending on the nature 
of the line, and whose denominator is the 
product of thecapacity and resistance. This 
formula Vaschy points out takes no account 
whatsoever of two important factors—the 
insulation of the line (leakage effects) and its 
self-induction. Both these factors aretaken 
into account in Vaschy’s mathematical de- 
duction. He found by a series of experi- 
ments that the injurious effects of the elec- 
trostatic capacity, far from being increased 
by self-induction, was in a great measure 
counteracted and that the transmission was 
improved. 

In order to show how inexact is any rule 
for finding the limit of hearing from the 
product of the capacity and resistance, 
Vaschy published the following results 
which his theory predict: 


1. Self-induction considerably increases 
the current at arrival above the value which 
it should have according to Sir Wm. Thom- 
son’s formula for. the speed of signaling 
through submarine cables. 

2. In those cases where Thomson’s theory 
shows very unequal weakenings of sounds 
of different pitch, 7. ¢., a considerable alter- 
ation in the tone of a complex sound, self- 
induction largely prevents this change and 
alters completely the character of the trans- 
mission. 





*See article by J. Anizan, La Lumiere Elec- 
trique, March 26, 1892, ‘‘ Measurements of Capacity 
of Teleph Circuits."’ Compare Electrical Engi- 





open at the distant end.”’ 


neer, p. 141, August 5, 1891. 


8. If the ratio of the self-induction to the 
resistance, which depends on thenature, not 
on the length of the line, is beyond a certain 
limit which seems to be reached for copper 
wires of 4.5 mm. diameter, the tone is 
not sensibly affected, even when the line is 
quite long. Supposing the self-induction 
nil, it would be found on the contrary that 
the line deadens the sharp sounds and only 
transmits the low notes. 

4. The effects of leakage on the line add 
to the injurious effects of the factor capacity 
multiplied by resistance another term, viz., 
the self-induction divided by the insulation 
resistance, and to introduce an entirely new 
term depending on the resistance uf the 
line, the insulation and difference of poten- 
tial between two points of the line. 

Five years ago Mr. Oliver Heaviside, 
probably one of the ablest living English 
electricians and physicists, conclusively 
proved by careful mathematical work that 
“self-induction is not played out; what is 
played out is what may be called the British 
engineer’s self-induction, which stands still 
and won't go.” 

Among the English journals the London 
Electrician, acting asa moderator between 
the two principal contestants, came to the 
following conclusion: ‘‘Mr. Preece, no 
doubt, is quite sufficiently acquainted with 
the facts of the case to enable him to secure 
a remarkably efficient telegraph service, but 
it may yet prove that Mr. Oliver Heaviside’s 
far more complex theory approximates 
nearer to the ultimate truth.” 

The experience of the American telephone 
engineers seems to fully sustain the prophecy 
of the London Electrician. 

a a A 


The Trolley Won in This Race. 


The following peculiar race, described in 
the Pitisburgh Dispatch, suggests that some 
form of portable trolley device for the 
benefit of luxurious and over-fed policemen 


in certain cities would not be a bad idea. 
The race occurred in the West End, in 
Pittsburgh, last week. The woman in the 
case was Mrs. Amanda Smit, who, possibly 
having not yet recovered from the effects of 
dropping the final ‘‘h” in her name, was 
still suffering from the effects of that and a 
few glassfuls of ‘‘ cold tea.” Accompanying 
her were a woman and two children. 

‘* Amanda Smit held the lines. She drove 
up West Main street at a break-neck speed, 
and turned down Wabash avenue. People 
all along the street tried to stop the horse, 
but without success. When she arrived at 
the car stables, Mrs. Smit turned and drove 
back Wabash avenue to the corner of West 
Main street. A policeman tried tostop her, 
but she dashed past him and on down the 
street. A West End electric car was just 
turning the corner, bound for the city, at 
the same time. The officer mounted the 
car and asked the motorman to overtake the 
woman in the buggy, if possible. The 
motorman threw his lever clear around, 
thus using all his available power, and for 
the next two or three minutes there was an 
exciting chase between the buggy and elec- 
tric car. 

‘“‘The woman in the buggy laid on the 
whip, and the motorman disregarded all 
signals to stop for passengers. Men and 
women stood along the sidewalks, awe- 
stricken, for fear the occupants of the 
buggy should be dashed to death. The 
electric car rounded the corner of West 
Main and West Carson streets about two car 
lengths ahead of the horse and buggy. The 
officer bounded from the car and caught the 
horse. Mrs. Smit was taken to the Thirty- 
sixth ward station house, where a charge of 
fast driving was placed against her. The 
other woman was allowed to go home on 
account of her children. Mrs. Smit was 
somewhat intoxicated. She gave no expla- 
nation of her conduct on the street. 

‘‘The police officials and citizens were 
loud in their praise of the motorman for 
overtaking the women and perhaps saving 
the lives of the children in the buggy.” 





Young Men’s Institute. 

The closing exercises of the educational 
classes of the Young Men’s Institute, 222 
and 224 Bowery, will be held on Tuesday, 
May 2. During the afternoon and evening 
a large exhibit of drawings and manuscripts 
will be made, to show the work done by the 
pupils in carriage drafting, steam engineer- 
ing, electricity, freehand drawing, mechan- 
ical drawing, shorthand, typewriting, book- 
keeping, arithmetic, English grammar and 
composition, and first aid to the injured. 
Walter L. Hervey, president and dean of 
the New York college for the training of 
teachers, will deliver an address in the hall 
at 8 p. m., after which the diplomas, certifi- 
cates and prizes will be awarded to the most 
meritorious pupils. 
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TELEPHONE CHAT. 

The telephone company has decided to 
discontinue the line between Lebanon, Pa., 
and Lickdale, and there is a force of work- 
men engaged in taking down the wires. 
The poles were disposed of to farmers along 
the lines at 15 cents each. 

New telephone lines are being erected be- 
tween Paterson, Pompton, Bloomingdale, 
Mountain View, Ridgewood, Suffern and 
Tuxedo, N. J. Metallic circuits are being 
put in, and pay stations are to be established 
at each of the places named. 

The Erie Telephone Company will erect 
during the coming summer in Galveston and 
San Antonio, Texas, buildings upon lots 
already purchased, for the use of their cen- 
tralexchanges. The exchanges of Galveston 
and San Antonio are the largest in Texas. 

The repair work on the long distance tel- 
ephone lines between Milwaukee, Wis., and 
Chicago, which was rendered necessary 
owing to the heavy storm of sleet of March 
23, will be completed this week. The loss 
occasioned by the storm is estimated at a 
little less than $50,000. 

The National Underground Conduit Com- 
pany, of New York, has contracted to fur- 
nish cement for pipes for the construction 
of underground conduits in Providence, 
R. I., for the Providence Telephone Com- 
pany. Work will soon be commenced and 
will be pushed as rapidly as possible. 

The output of the American Bell Tele- 
phone Company for the month ending April 


20 was as follows: 
1893. 1892. Inc. Dec. 
Gross output........ 9,972 8,590 1,382 


Returned... .......- 4,268 4,598 ceeae 330 
Se 5,7 3,992 1,712 ies 
Since Dec. 20 
32,108 30,488 1,620 
Returaed.....0.0c00% 7,927 17,604 323 cove 
| | ET Te 14,181 12,884 1,297 eA 


The Bell Telephone Company, of Canada, 
has a convention of their heads of depart- 
ments each year in Montreal, to discuss ways 
and means of communication and divers 
matters connected with the telephone sys- 
tem. The convention for 1893 is on just 
now, and quite a number of people congre- 
gated from Winnipeg, Halifax and other 
points. 

A special meeting of the stockholders of 
the Southern New England Telephone Com- 
pany was held last week at the company’s 
building on Court street, in New Haven, 
Conn., over two-thirds of the entire stock 
being represented. The object of the meet- 
ing was to pass a formal vote empowering 
the board of directors to increase the capital 
of the company from $1,500,000 to $2,000, - 
000, the right to do so having been granted 
the company already by the general assem- 
bly. The vote in favor of the increase was 
unanimous, and the meeting immediately 
adjourned. 

The Cumberland Telephone Company is 
preparing to make improvements in Mem- 
phis, Tenn., that will cost about $100,000. 
Before doing so, however, the company 
wants to get a contract with the city. 
Under the existing arrangements the tele- 
phone company enjoys its privileges during 
the will and pleasure of the Legislative 
Council. This arrangement has always 
been satisfactory, but in order to make the 
contemplated improvements the company 
will have to borrow money, and that cannot 
be done unless the company has specified 
rights, for, with the present equipment of the 
Cumberland Company, the long distance 
lines would be useless. 


The Missouri Pan Electric Telephone 
Company, of St. Louis, has elected the 
following Board of Directors: J. H. Terry, 
Chas. H. Peck, Dr. K. Morgner, John P. 
Kaiser, Samuel Kennard, Ephraim Catlin, 
8. R. Francis, A. Moll, Dr. John O’F. 
Delaney, James Black, F. W. Mott, Peter 
Nicholson and 8. F. Ramsdell. The direc- 
tors elected the following officers: Presi- 
dent, Samuel Kennard ; vice-president, Dr. 
K. Morgner; secretary and treasurer, F. 
W. Mott. The company announces that it 
will begin at once to erect and operate pri- 


vate lines, and the Exchange will be organ- 
ized without delay. Exchange subscribers 
will be charged $60 annually. 
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Electric Launches at the World’s 
Columbian Exposition. 


A fleet of 50 electric launches will make 
regular trips over a course of about three 
miles on the lagoons and other interior 
waters at Jackson Park, Chicago. Theplan 
)f water connection was first conceived by 
Mr. Frederick Law Olmsted, the landscape 
rchitect of the Exposition, and Gen. C. H. 
sarney, of New York, originated thescheme 
o employ electric passenger launches. 
hese boats will run from 8 A. M. until the 

air closes at night, and the landings on the 
yurse will enable passengers to get on or 
ff at any of the buildings and principal 
jints of interest, thus rendering the launch 
et the best means of communication be- 
veen different parts of the grounds, as 
ell as the most delightful method of ob- 
ining a general view of the magnificent 
\ildings, which all front on the lagoons 
id canals. Competition for this valuable 
mcession was very great. Several con- 
rns were bidders for this exclusive privi- 
ze, and each of them was required to build 
sample boat to be submitted to trial tests 
iring the months of June and July last, to 
termine which class of craft was best 
iited to fulfill the requirements of passen- 
r traffic on the Exposition waterways. 
team, naphtha and electric launches were 
sted, with the result of success for the 
sctric boat ‘‘ Electra,” owned by the Elec- 
ic Launch and Navigation Company, of 
‘ew York, which concern was thereupon 
warded the franchise. 
The general dimensions of the boats to be 
sed will be 35 feet 10 inches in length, over 
1, with a beam of six feet three inches, a 
raft of 28 inches, and they will seat com- 
irtably about 30 passengers each. The 
\otive power will be furnished by storage 
itteries, manufactured by the Consolidated 
lectric Storage Company, and motors 
pecially designed and constructed by the 
neral Electric Company. Batteries and 
otor are placed beneath the seats and 
voring, so that the utmost carrying capacity 
the boats can be availed of ; and they are 
isolutely free from smoke, grease, offen- 
ve odors and vibration. 

Each boat in actual daily operation dur- 

g the Fair will cover on an average 40 

iles a day with one charge. The total 
iileage per day for the 51 launches will, 
ierefore, aggregate 2,000 miles, or more 
han from New York to Chicago and back 

ich day. 

The normal speed, all that is allowed by 
1e World’s Fair, is six miles per hour. A 
peed of eight miles per hour is, however, 
t the control of the pilot for emergencies. 

The batteries used for supplying current 

the motor are the latest and most im- 

»ved form of the well-known Consolidated 

lectric Storage Company. 

The four horse-power motor that is 

rectly connected with the propeller shaft 

is especially designed by the General 
ectric Company for this purpose and has 
own itself efficient and durable. The 
utroller consists of magnetically con- 
lled switches operated by a lever at the 
ot’s right hand. Four speeds ahead and 

o astern are found to satisfactorily answer 

| purposes. 

Should any batteries be injured by an 

‘ident they can be replaced in less than 
ve minutes. 

For the regular and moderate speeds re- 

\ired the batteries are first grouped in three 

visions of 26 cells in series, giving a press- 

eof 52 volts and, when operating, a dis- 
iarge of 42 to 45 amperesor 14 to15 amperes 
per cell. This grouping operates with and 
ithout resistance in circuit asthe pilot may 
inanipulate the lever. The other grouping 
nsists in putting the 78 cells in each 
inchin two groups of 39 cells in series, 
siving a pressure of 78 voltsand a discharge 
through the motor of about 55 amperes. 
This grouping also operates with and with- 
out a resistance. This method of grouping 
is used to prevent over discharging from the 


batteries and to give a steady and continu- 


ous current to the motor. 
When a launch returns to its dock at the 
charging station from its 40 miles run, it is 
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through charging in less than one minute by 
an independent switchboard connected to 
feeders from large General Electric Com- 
pany’s dynamos in Machinery Hall. 

For 10 or 12 hours run a charge of five to 
seven hours at an average rate of 15 amperes 
will ordinarily recharge the batteries. 

The round trip will occupy about 52 
minutes, and the fare for the same will be 
50 cents. 

The officers of the company are: President, 
Henry Steers; vice-president, E. J. Moore; 
secretary and treasurer, Alfred Skitt. 

The officers in immediate charge of the 
operation of the concession on the grounds 
are: General manager, C. D. Wyman; 
superintendent, C. H. Barney; electrical 
engineer, R. N. Chamberlain. 

—_—————ca>. 
ELECTRIC LIGHT FLASHES. 

The Slaterville, R. I., mill has contracted 

for a 525 light electric plant. 





Forrest, Ill., at the coming election will 
vote on the proposition to purchase an elec- 
tric light plant. 


The Gallitzin Electric Light Company, of 
Ebensburg, Pa., are about to commence the 
erection of their plant, and expect to have 
it in operation by the middle of June. 


The streets of Maplewood, Mo., will be 
illuminated by electric light in a few days, 
as the Suburban Electric Light Company, of 
St. Louis, has just completed its line to that 
place. 


The electric light plant which the Penin- 
sular Electric Company, of Grand Rapids, 
Mich., will erect in Hackley Park, was, like 
the park itself, donated by the Hon. C. H. 
Hackley, of Muskegon. 


The Rutland Electric Light Company, 
after long continued litigation with the 
Marble City Company, has at last secured a 
perpetual injunction restraining the Marble 
City Company from so erecting its poles 
or stringing wires as to interfere in any 
manner with their poles or wires. The de- 
cree of the court provides also that a master 
be appointed to determine the amount of 
damage sustained by the Rutland Electric 
Light Company by the Marble City Com- 
pany’s infringement on their rights and 
property. Decree was confirmed, with the 
order for removal of all conflicting wires 
and poles of the Marble City Electric Light 
Company, by the Supreme Court of the 
State of Vermont, Chief Justice James M. 
Tyler presiding. 

oe 
Isolated Electric Light Plants on 
Passenger Coaches. 


A satisfactory trial trip of the car lighted 
by the new Young-Muskowitz railway elec- 
tric lighting system was made last week 
over the Central Railroad of New Jersey 
from Newark to Roselle and return, with 
the car which was equipped with the neces- 
sary lights and machinery, and has already 
been run over 3,000 miles of track as a test. 
It isan ordinary railroad passenger coach, 
in which there are 25 eight candle-power in- 
candescent lamps, one of which is in the 
dynamo room, the smal! apartment ordi- 
narily used for toilet purposes. During the 
trip the lights were clear, white and steady, 
and the motion of the car in no way affected 
them, sufficient light being given to fully 
illuminate at least two such coaches. 

The generator, a one horse-power dynamo, 


obtains the necessary power from the axle 
of the car, to which it is attached by a 
unique system of gearing. One of the in- 
termediate shafts is movable to allow of the 
motion of the car. The dynamo supplies, 
in addition to the lamps, a number of stor- 
age batteries, into which the current is auto- 
matically switched when the speed of the 
train allows of the generation of superfluous 
current. It is calculated that when the 
train is at rest the batteries will run the 
lamps for four hours. The weight of tue 
entire plant is about 900 pounds. 
———__ +> > —__ 
An Intensely Magnetic Personality. 
(From the Chicago Record.) 

Maude (at the telephone)—Who is this ? 

Voice—It’s Cholly. 

Maude—Oh, I just knew it was you! I 
felt your presence near me. 


The Edison Manufacturing Company’s 
New Ironclad Battery Fan Motor. 


This fan motor has been designed with 
especial reference to primary battery oper- 
ation. The friction of its armature bearings 
and brushes has been reduced as far as prac- 
ticable, and it runs a 7 inch four-bladed fan 
at 1,000 revolutions per minute, with 2.0 
amperes and 1.5 volts at terminals. This 
gives an almost noiseless delivery of steady 
breeze for table or desk use, and its presence 
will be very welcome during the approach- 
ing warm weather. The battery consists of 
three Edison-Lalande C cells in an oaken 
box. The capacity of one charge in this 
battery is 150 ampere hours, with practically 
no loss from local action when the motor is 
out of use. By this means the battery will 
last 10 weeks without renewal at one hour’s 
work daily, or 10 days at a steady operation 
of 74g hours per diem. For the parlor or 
dining table, the fan is an attractive orna- 
ment, while at the bedside, either on a table 
or suspended from the wall, it is a most 
agreeable companion, for it is so nearly 
silent that it lulls rather than disturbs, and 
the breeze streams through its spinning 
blades, laden with cool and refreshing 
slumber. It will not drop grease on the 
tablecloth or carpets, for its bearings are 
self-oiling, and carry on their own lubrica- 
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EpisonN MANUFACTURING CoMPANY’s NEW 
TroncLAD BaTTeRY Fan Moror. 


tion without loss or rejection of the lubri- 
cant, and the oil in the wells needs only to 
be changed whenever the battery is re- 
charged. 

The armature; as the motor’s name sug- 
gests, is entirely enclosed in an iron box or 
ornamental field frame, witha glass window 
at one end through which the brushes and 
commutator can be inspected. This ar- 
rangement combines all the advantages of 
an ironclad motor as to compactness, safety, 
noiselessness, cleanliness, efficiency, etc., 
with the particular and novel feature of 
leaving the brushes always open to examina- 
tion. To remove the glass window and 
readjust or replace a brush after months of 
wear is only the work of a few moments, 
and the plan adds greatly to the convenience, 
simplicity and finish of the machine. 

For country villas, city residences, business 
offices, steamer cabins, etc., the fan will be 
in great demand during the summer weather. 
The battery box only occupies 1834x7x9°¢ 
inches and can, therefore, be always accom- 
modated without inconvenience. The Edi- 
son Maoufacturing Company, of 110 East 
Twenty-third street, New York, are the sole 
manufacturers. 
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ELECTRIC RAILWAY AND POWER 
NOTES. 


Hartford’s electric cars will soon run as 
far as South Glastonbury. 


Ansonia, Conn., is preparing to build her- 
self a $30,000 electric power station. 


Work upon the Billerica, Mass., extension 
of street railway will begin early in May. 


Work on the Philadelphia Traction Com- 
pany’s $200,000 power house has been 
started. 


The people of Oneida, N. Y., are talking 
about constructing an electric railroad from 
Oneida to Sylvan Beach. 


The Lynn and Boston Street Railway 
Company will get their supply of water at 
their new power station, on Mason street, in 
Salem, from 15 wells, from which a supply 
of over a million gallons a day will be 
secured. 


The Beverly and Danvers, Mass., Street 
Railway Company, has been granted per- 
mission to operate its road by electricity, 
and as soon as a similar permit is given by 
the town of Danvers the road will start up 
under the management of the Lynn and 
Boston road. 


The South Covington and Cincinnati 
Street Railway Company, of Cincinnati, 
Ohio, will shortly remove their wooden 
poles along York street and erect in their 
stead iron columns, and change their 
present motive power from a double to a 
single trolley. 

It is stated that, in view of the possibility 
of an electric road to Siasconset, Mass., the 
steam railroad will not be put in order for 
running the coming summer. It is further 
rumored that negotiations are pending for 
the purchase of the steam railroad by the 
electric road company. 


The Suburban Traction Company, of 
Orange, N. J., has been organized, and the 
following officers have been elected: Presi- 
dent, Frank W. Child; secretary, A. W. 
Kissam; directors, F. W. Child, A. R. 
Foster, John L. Seward T. W. Foster, 
George Spottiswoode, James Eustis and 
W. P. Pritchard. 

In the council chamber at the city hall 
of New Orleans, last week, Comptroller 
Charles R. Kennedy sold at public auction 
the Judah Hart Railroad franchise. There 
was but one bidder—the New Orleans Trac- 
tion Company, Limited—and the price 
offered was $125,000. In view of legal 
proceedings, which may delay the construc- 
tion of the road, the sale was made pro- 
visionally. 

The Ossining Railway Company, of Mt. 
Vernon, N. Y., which is to run electric cars 
through Sing Sing, held its annual meeting 
last week and elected the following officers 
for the ensuing year: President, Abram S. 
Underhill; vice-president, John V. Cock- 
roft; treasurer, Samuel E. Tompkins; sec- 
retary, Frank L. Young. They expect to 
have everything in readiness to begin run- 
ning the cars by the middle of May. 

The Lynn & Boston Street Railway Com- 
pany is arranging cars with baggage com- 
partments for the convenience of long-trip 
patrons, and it is also intended to put on a 
line of freight cars between Boston, Chel- 
sea, Lynn and Salem, to meet the wants of 
patrons along the line who are not fully 
served by the steam roads. These innova- 
tions are but the beginning of a new devel- 
opment of ‘‘railways,” through which ere 
long there will be full-fledged ‘‘ railroads” 
in the public streets. 


Reports from Hartford state that Presi- 
dent Corey, of the State street road, said 
that the company would equip tbe road 
with electricity, even if the proposed street 
railroad bill does become a law. Prepara- 
tions for making the change have already 
been begun, the material having been or- 
dered. President Corey says that the syndi- 
cate which bought the road paid cash for 
the controlling amount of stock of the 
road. The State streetand Whitney avenue 
roads may expend $200,000 in putting in 
electricity. 
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Mr. Allen R. Foote expresses his views 
on the ‘‘candle-power” question in a com- 
munication on the opposite page. He sug- 
gests that an arc lamp rated by watts is the 
proper thing. We understand that one of 
the congresses at the World’s Fair will take 


this matter up and fully discuss it. We 
hope a satisfactory result may be reached, 
as the present method of rating arc lamps is 
certainly an unsatisfactory one. 





The World’s Fair was opened on Monday 
of this week when President Cleveland 
touched the gold telegraph key made by 
the E. S. Greeley & Company. This con- 
tact started the immense Allis engine and 
the big Worthington pumping plant. A 
loud gong connected in the same circuit 
announced that the hundreds of smaller 
engines and machines should be put in 
motion. The fountains spurted, the crowd 
cheered and applauded and the din of hum- 
ming machinery announced that the greatest 
Exposition the world has ever seen was 
under way. Success of the fullest measure 
to the World’s Fair ! 





Echoes of ‘‘ storage batteries for traction 
purposes ” seem to be coming from different 
parts of the country. St. Louis, Lynn and 
New York are each adding a little to the 
volume of the sound. Will it affect the 
merry hum of the trolley motor? And 
then also from Lynn we hear of the promises 
of the inventor of the bicycle road, who, in 
a lecture before the Thomson Scientific 
Society, invites the members to a ride with 
him at Bellport, L. I., in May on his bicycle 
motor car. There isa large field open for 
both systems, storage and trolley. A good 
healthy competition would be about the best 
thing at the present time, and would prove 
an excellent incentive to superior methods 
and construction. ‘‘ Like mushrooms, shall 
they spring up over night.” 


The Edison interests should have been on 
their guard. An adversary with the pow- 
erful name of Rhotehamel should ever be 
considered worthy the finest steel of the 
ablest warrior. 





We notice that a number of electric man- 
ufacturing companies in Chicago have of- 
fered hospitalities, such as writing and office 
facilities, to their friends when they may 
visit the World’s Fair. This is a good 
chance for New Yorkers to get even with 
Chicago for taking the Fair away from 
them. ‘Nuff sed. 





The Columbus celebrations last week in 
New York harbor and on Manhattan Island 
were the most remarkable occurrences of 
their kind in the history of the world, and 
for the first time in 79 years a foreign armed 
force carried weapons in the United States. 
The great war ships made a thrilling and 
imposing display. Our naval and military 
forces excited the patriotism of the multitude 
as they swung along the streets of New 
York. The night illuminations on the 
battleships in the North River were very 
beautiful, a wealth of incandescent lights 
and many search-lights adding to the beauty 
and interest of the display. 





More than 60 years ago James Ross ap- 
proximately ascertained the position of the 
north magnetic pole. The leading author- 
ities have endorsed Col. W. H. Gilder, who, 
with Lieut. Schwatka, in 1879, made obser- 
vationsin King William Land, as thoroughly 
competent to undertake a magnetic survey 
of the area containing the north magnetic 
pole, and atrip into the Arctic regions is 
projected. The Coast and Geodetic Survey 
of the United States will supply the neces- 
sary instruments and observers. The party 
will reach their field of work over ground 
already gone over by Colonel Gilder, and it 
is estimated that the cost of the expedition 
will be about $25,000, which sum will be 
raised by voluntary subscriptions. The de- 
termination of the true magnetic north pole 
will no doubt prove of considerable scien- 
tific value, and the account of the survey 
will be of great use to the interested public. 





EXPERT TESTIMONY. 

Two recent and famous murder trials have 
afforded the public pertinent examples of 
the value of expert medical testimony. The 
prosecution employs, presumably, at high 
prices, medical and chemical experts who 
testify as to what means and methods science 
uses to discover poison in a dead body. The 
counsel for the defense brings forward 
equally eminent experts who proceed to de- 
molish the testimony of their brother ex- 
perts by showing that the same means and 
methods will produce a ptomaine instead of 
a poisonous alkaloid. 

A railroad bridge fails. Two expert en- 
gineers are called upon to make a report 
upon the accident. If the cause is at all 
obscure the chances are ten to one that the 
two reports will not agree. 

It is desired to install a large electric light- 
ing plant. Two expert electrical engineers 
report upon the work, and one will not agree 
with the other within 25 per cent. 

Why isthisso? Are both experts in each 
case correct? Isthe variance but the dif- 
ference of individual training springing from 
the same general principles ? 

Assume asa hypothesis that all experts 
are cranks, and by ‘‘cranks” we mean spe- 
cialists. The crank always has a pet theory, 
just as many writers have a pet word, and 
which becomes in the course of time an un- 
conscious fad. This pet theory is generally 
used as a lever to raise results whether the 
opening for inserting it is acrack or achasm. 
The lever is made to fit, either at its own 
expense or that of the crack. In the case of 
the chasm the lever is lost in endeavoring to 
discover a resting place. 

We have heard of a doctor who always 
prescribed a certain drug whether the patient 
was suffering from small-pox or chilblains. 
He called it a “tonic.” We fear that many 
experts have a favorite ‘‘ tonic.” 


May 6, 1893 


LETTERS FROM A LABORATORY.— 
XLII. 


BY JULIAN A. MOSES. 


If the worker is limited in the appliances 
of his laboratory, and the operations in hand 
are merely for the purpose of experimental 
uses, and, therefore, temporary, means 
which are not makeshift, but sufficient for 
all purposes, must be devised to meet the 
existing and constantly recurring demands 
consequent upon new and original work. 

The manufacture of special apparatus be- 
comes then as much a part of the business 
of a laboratory as the performance of the 
experiment itself. Inventors, particularly, 
require facility in mechanical manipulation, 
for this gives them an additional incentive 
to better work, it being much more satis- 
factory to be able to and to do for oneself 
that which would require much explanation 
and instruction to workmen who are often 
unable to carry out to the letter minute and 
accurate directions. 

There are many processes which are the 
outcome of much experimenting and which 
to perform satisfactorily require practice 
and naturally numerous unsuccessful trials. 
There is to perfect manipulation, like 
knowledge, no royal road. But easy stages 
are provided and the path is smoothed by 
those who have worn off the roughness by 
contact resulting in recorded experience. 

Having had quite recently to drill a num- 
ber of holes about three-eighths of an inch 
in diameter in a plate of glass, it became 
necessary to devise sume means whereby 
thiscould be easily, rapidly and satisfactorily 
accomplished. In this, as in everything 
else, due care must be observed. This very 
brittle substance will not bear much rough 
usage, and it is only by gradual means and 
the removal of exceedingly small particles 
at comparatively long intervals that will 
enable the operator to work against the con- 
tinual threatened danger of exceeding the 
limit of the allowed strain. 

I have heard of holes being punctured at 
a desired point by the passage of a spark 
froma powerful battery of Leyden jars; 
but this appears a rather uncertain means 
to be employed; for there are too many 
opposing elements tu success, such as the 
variable thickness of the glass, the necessity 
for absolute elimination of all superficial 
moisture, imperfections in the glass and 
consequent passage of the spark through the 
path of least resistance, to warrant its use. 
While the process is rapid, it is extremely 
uncertain and in the end but a small punc- 
ture is obtained. Slow grinding by a rapidly 
revolving copper or soft brass tube with 
suitable abrasive materials is the safest 
method. 

Notwithstanding the apparent simplicity 
of the operation, there is a continual liability 
of cracking the glass from excessive pres- 
sure. The device to which I have referred 
is constructed as follows: 

A shallow iron or tin-plate pan should be 
provided and a layer of rubber cloth put 
upon the bottom. This elastic material 
upon which the glass is placed serves as @ 
medium to prevent vibrations, as a resist- 
ance to the pressure of the drill and is 


capable of withstanding the strain and 
equalizing and uniformly distributing the 
applied force, thus affording a minimum 
chance for breakage. Overthe glass should 
be poured sufficient cold water to cover it to 
about the depth of one-quarter of an inch. 
Rather coarse emery should be used and the 
bottom of the revolving copper tube kept 
continually supplied by means of a feather 
which has been dipped into the emery. 
Move the revolving drill upand down about 
once per second to present new and fresh 
cutting surfaces and in a short time a circu- 
lar piece may be removed from the glass, 
leaving the hole even and smooth, To avoid 
all possible danger of the glass splitting 
before the perforation is complete it is best 
to grind from both sides, allowing the final 
separation to take place in the middle of the 
thickness of the glass plate. 

As the end of the grinder approaches the 
opposite surface of the glass the pressure 
must be gradually diminished, otherwise 
the great strain obtained, due to the addi- 
tional friction, will be liable to split the 
glass. These radial fractures are often in 
most peculiar shapes, and will in a measure 
determine the quality of the glass. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


The lona Manufacturing Company, of this 
city, are moving their factory from No. 297 
to No. 886 Congress street. Business has 
increased so rapidly that more space was a 
necessity, and they now have three times 
the area of their former plant. They have 
also just issued a handsome catalogue of 
their switches, sockets, burners, cut-outs 
and other specialties, 

A Rumor is on Foot to the effect that the 
Coneord Land and Water Power Company, 
of Concord, N. H., contemplate the pur- 
chase of the Concord Electric Street Rail- 
way Company, as a beginning of their 
scheme of development of electric railway 
systems throughout Northern New Eng- 
land. They are backed by the General Elec- 
tric Company, and their plan is said to be 
the utilization of power from the falls in the 
Merrimac River for general distribution 
throughout the surrounding territory. 

A Very Successful Trial of the Genette air 
brake for electric cars was recently made on 
the Lyno and Boston road, and as a result 
five additional cars are being equipped with 
the new brake, andit will eventually be 





adopted on the entire system. The air is: 


compressed by the revolution of the wheels, 
and operates much the same as the brakes 
on asteam road. As a safety appliance it 
should be particularly valuable, as in the 
recent test a car was brought to a stop 
within its own length while running at a 
speed of seven miles an hour. 

The Board of Aldermen, of Worcester, 
Mass., have granted franchises to the State 
Central, the Consolidated Street Railway 
Company and the North End Street Rail- 
way Company, for the extension of their 
lines in several sections of the city, but have 
imposed severe conditions in each case. 
The railway companies are required to 
pave some of the streets through which they 
run full width, and to macadamize others, 
as well as widen bridges and causeways, 
work which properly falls within the prov- 
ince of the city government. Another con- 
dition is that these terms must be accepted 
in writing within 30 days. 

Still Another Lamp is on exhibition in this 
city, which, while differing in all respects 
from the ‘‘ Novak,” is still non-infringing, 
from the fact that the leading-in wires are 
first welded to a meta] bridge, whichis then 
fused to the glass bulb. This does away 
with the continuous glass globe covered by 
the Edison patents. Asan additional safe- 
guard the filament is also different, being 
made of iodite of aluminum, which, it is 
claimed, gives from 40 to 60 per cent. more 
efficiency than carbon, and at the same time 
furnishes a purer and whiter light. Detlef 
C. Voss, whose office is in the Hancock 
Building, this city, is the inventor, and has 
the lamps on exhibition there. 

She’s Off! The silent bird toward whom 
sO many expectant eyes have been turned 
during the past few weeks has at last aband- 
oned the nest, and, strong in the conscious- 
ness of duty well performed, holds her head 
high and proclaims the fact in an unmistak- 
able note of triumph. 

That she has been attending strictly to 
business can be no longer doubted, and her 
fortunate owners are to be congratulated on 
the possession of a modern bird whose eggs 
will more than discount the ‘‘ golden ” ones 
of ancient times. 

It looks now as though the ‘‘ lamp situa- 
tion” had reached the turning point in its 
history, and the remarkable developments 
of the past few weeks have put an entirely 
new phase onthe matter. The gloom and 
despondency caused by closed factories and 
idle hands has been dissipated by a ray of 
sunshine emanating from active brains, and 
giving promise of renewed prosperity, not 
only to this very important branch of the 
industry, but to those dependent upon it to 
some extent as well. 

From several different quarters come re- 
ports of new discoveries in incandescent 
lamps, and it seems now that what at first 
sight appeared in the light of a calamity 
would eventually prove a blessing, from the 
fact thata stern necessity has driven our 
inventors to the production of somethin 
even better than they had before, an 
which, without this necessity, would prob- 
ably have remained for some time at least, 
an unknown quantity. 

Foremost among the new lamps which 
will soon be put upon the market is the 
‘‘Novak,” which as its name implies, is 
something constructed on entirely different 
principles from anything heretofore known, 
and directly in opposition to what it has 
always been claimed was the fundamental 
basis of a commercially practical lamp. 

Not only is there no vacuum required, but 
a chemical has been discovered which 
more than takes the place of it, and adds not 
only to the brilliancy of the light, but to its 
efficiency as well. The lamp has been 
devised and constructed on solid scientific 
principles, and is not the result of any hap- 
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hazard experiments as some people imagine 
it to be. In size and shape it is identical 
with the ordinary vacuum lamp now in use, 
and as far as appearances go no difference 
exists between them. Gas lamps have been 
tried before without success, and the in- 
ventor of the present one discarded all 
methods used in those attempts and branched 
out on an entirely new line. That he has 
been successful has been demonstrated be- 
yonda doubt by the severe tests to which 
the lamp has been subjected. It is claimed 
that the gas by which the carbon filament is 
surrounded acts as a direct preservative and 
that the lamp retains its initial efficiency 
throughout its entire life. 

Among the severe tests by which this fact 
was demonstrated may be mentioned one in 
which a 50 candle-power lamp was burned 
at 125 candle-power for 1,200 consecutive 
hours and maintained its full candle-power 
during that time without any increased volt- 
age being necessary. 

These lamps are now being turned out at 
the rate of 1,000 per day, and within the 
next month this output will be increased to 
5,000. The manufacturers are the Waring 
Electric Company, and Claflin & Kimball, 
of 116 Bedford street, Boston, are the sole 
selling agents. They are now ready to fill 
orders and will furnish prices and full par- 
ticulars. H; G. TF. 

Boston, April 29. 





PERSONAL. 

Mr. Charles R. Huntley, general man- 
ager of the Buffalo General Electric Com- 
pany, was in New York city early this 
week. 

Mr. Frank M. Laughlin, of the Fidelity 
Carbon Manufacturing Company, Pitts- 
burgh, was married to Miss Annie Josephine 
Jenkinson, at Pittsburgh, on April 27. 


Mr. Horatio A. Foster, the well known 
electrical engineer, left New York for Chi- 
cago this week to accept the associate editor- 
ship of Hlectrical Industries. Mr. Foster 
performed valuable services in the electrical 
division of the census of 1890, and is the 
author of ‘‘ Central Station Management 
and Finance,” a book which has met with 
considerable popularity. 

L. H. Rogers and family, of Boston, Mass., 
have moved to Cleveland, Ohio, and expect 
to purchase a residence in the East End. 
Mr. Rogers has recently been appointed 
assistant general manager of the Brush 
Electric Company and general manager of 
the Sperry Electric Railway Company. 
Some years since he was conuected with the 
eastern offices of the General Electric Com- 
pany, but, during the past two years has 
represented the General Electric Company, 
of Boston, in the New England states. Mr. 
Rogers has had a long and wide experience 
in the electric business. 

The engagement of Mr. L. E. Whicher, 
of Boston, to Miss M. Bransen, of Cincinnati, 
which has just been announced, will be a 
source of congratulation for the many elec- 
trical and other friends of that gentleman, 
who is a director of the Beacon Vacuum 
Pump and Electrical Company, of Boston, 
and who has been its treasurer since the 
formation of that company. He is at the 
same time a member of the firm of T. A. 
Whicher & Company, shoe manufacturers, 
who are one of the oldest and largest concerns 
in their line in the world. Miss Bransen is 
. — estimable as well as charming young 
ady. 

Superintendent Frank C. Mason, of the 
Police Telegraph Department, of Brooklyn, 
N. Y., has received the appointment of 
honorary assistant of the Department of 
Electricity of the World’s Columbian Ex- 
position at Chicago, of which City Electri- 
cian John P. Barrett, of Chicago, is the 
department chief. Mr. Mason has associated 
with him Superintendent Eliott Smith, of 
the Fire Telegraph Department, of New 
York City, and City Electrician Morris W. 
Mead, of Pittsburgh, Pa. Mr. Mason will 
visit Chicago several times during the sum- 
mer, will make his headquarters in the 
official building of the World’s Fair Com- 
missioners, and will be a strong addition to 
Chief Barrett’s staff. 


Change in Telephone Officials. 

Mr. U. N. Bethel, treasurer of the New 
York and New Jersey Telephone Company, 
has accepted the position of acting general 
manager of the Metropolitan Telephone and 
Telegraph Company, of this city, vice 
David B. Parker, resigned. Gen. Parker 
goes to Buffalo, N. Y., as vice-president and 
general manager of the Buffalo Telephone 
Company. 





Why Use the Term “Candle-Power” in 
Connection with Arc Lamps? 
To THE Eprror oF ELECTRICAL REVIEW : 

Will you permit. me to say a few words to 
the readers of your journal on the subject 
of the communication addressed to Prof. 
Elisha Gray, chairman of the Committee 
on Electrical Congresses, World’s Colum- 
bian Exposition, and published in the 
ELectTrRicAL Review for April 29, 1893, 
under the title of ‘‘Commercial Candle- 
Power of Arc Lamps” ? 

The signers of this communication cor- 
rectly state the difficulties many lighting 
companies have experienced grawing out 
of the use of ‘‘candle-power” as a unit for 
determining the illuminating power of an 
arc lamp. I do not think, however, that 
the remedy they propose—the standardizing 
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rect remedy. I think the term ‘‘ candle- 
power” should be absolutely abandoned as 
a designationin any way of the illuminating 
power of arc lamps. I think contracts 
should be made specifying simply the volt- 
age and amperage of the lamps to be used, 
in connection with a proper specification as 
to the quality of carbons to be consumed. 
Such specifications will exactly meet the 
conditions laid down by Prof. Elihu Thom- 
son in his paper on this subject, read before 
the National Electric Light Association, in 
Providence, February, 1891, and will, in 
the language of the signers of the communi- 
cation to Prof. Gray, ‘‘ enable every station 
superintendent, by simply employing a 
standard ampere-meter and a standard volt- 
meter, to determine whether or not the elec- 
tric contractor has fulfilled the conditions of 
his contract.” 

By simply substituting the word “ specifi- 
cations” for the word ‘‘ definition” in their 
communication, I can also say with them, 
‘‘such specifications would at once call a 
halt to all disputes on the question.” 

On this question, in the popular phrase of 
the day, I claim the credit of being ‘‘the first 
in the field.” In the schedules of the 
Eleventh Census for the Electrical Indus- 
tries, the first draft of which I had finished 
in February, 1890, and the form of which 
was approved by the National Electric Light 
Association, the term ‘‘ candle-power” does 
not appear in connection with electric arc 
lighting. I also discarded the terms ‘‘half- 
arc” and “ full-arc,” and used in every in- 
stance the voltage and amperage of the lamp 
as the designation to show what, in the way 
of illumination, taxpayers are getting for 
their money. 

If watts are to be moulded into a unit, 
why not stop with the designation of watts, 
instead of perpetuating the blunder origin- 
ally made when it was assumed that ‘‘an 
arc with 10 amperes and not less than 45 
volts potential difference between the car- 
bons, or a 450 watt arc,” gave an illuminat- 
ing power equal to 2,000 standard candles ? 
Tne State of Pennsylvania now has an act 
before its legislature making 1,000 watts the 
unit of electrical measurement for the sale 
of electric currents for lighting. Wishing 
to take credit and gain prestige for the 
happy thought, it christens 1,000 watts as 
the ‘‘Pennsylvania unit.” This isin line 
with fixing 1,000 cubic feet as the unit of 
measurement for the sale of illuminating 
gas. Gas is not sold at so much per candle- 
power or any multiple of candle-power. 
Why should electricity be sold by candle- 
power when used for lighting, when gas is 
not so sold ? 

Another fact that may be worth consider- 
ing is that a majority of the so-called 2,000 
candle-power arc lamps now in use are not 
450 watt arcs, they are 9 amperes, 45 volts, 
or 405 watt arcs. If the standard is fixed at 
450 watts, as soon as municipal councils get 
the idea, they will require those using 405 
watt arcs and those using less watt arcs to 
make a deduction in price. At the present 
time those furnishing 405 watt arcs are 
getting about the same price as those fur- 
nishing 450 watt arcs, while those furnishing 
270 watt arcs are getting much more than a 
proportionate price for the service they 
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render. You will observe that the signers 
of the communication say, after establishing 
the 450 watt arc as the standard, ‘‘the 
candle-power of arcs produced by currents 
of more or less amperes or more or fewer 
volts difference of potential to be rated pro- 
portionally.” 

In making up my report on “Street 
Lighting by Electric Arc Lamps” for the 
Eleventh Census, which I hope will be soon 
published, desiring to make a comparison 
between prices paid for so-called 1,200 
candle power lamps and 2,000 candle-power. 
lamps, I placed all lamps below 400 watt 
arcs in one group and all having 400 watt 
arcs and over in the other group, thus mak- 
ing 400 watt arcs the standard or dividing 
line. I conclude that a reasonable price for 
a 400 watt arc for street lighting, ‘‘ all night 
and every night,” is 40 cents per night per 
lamp. This is one-tenth of one cent per 
watt per night. Now apply the rule of 
rating proportionally less to six ampere, 45 
volt currents, or 270 watt arcs, and it will be 
found that the price of such lamps will be 
27 cents per night. I do not think the 
difference in cost of operating 400 watt arcs 
and arcs of a less number of watts is pro- 
portionally less, and, therefore, it does not 
justify the rule of rating them ‘‘ proportion- 
ally less” for a selling service price. If a 
rule is adopted standardizing the 450 watt 
arc as proposed, the majority of arc lamps 
now in use will be found to be below the 
standard and their owners will be losers by 
the rule. 

Another consideration may be urged. 
Perfect street illumination is not obtained 
by simply radiating any fixed number of 
candle-power of light in open spaces. It is 
obtained by a careful study of the position 
of the lamps with reference to the angles of, 
and obstructions in, the streets, the con- 
trolling characteristic of the atmosphere and 
the relation of the lamps to each other. The 


study of street illumination takes no note of 
candle-power so-called, but pays careful 
attention to atmosphere, angles, obstruc- 
tions, radiation and reflection. When 
rightly done, a well lighted town will pay 
no more for its service than will a poorly 
lighted town. Those who know how to 
light a town well will have no trouble in 
selling their current by watts which are, 
instead of by candle-power which is not, a 
unit of electrical measurement. 

Respectfully, 

ALLEN R. Foore. 

Takoma Park, D.C., April 28, 1893. 





Credit to Whom Credit Is Due. 
To THE Epitor or ELEctrIcaL Review: 

In connection with the article in your 
issue of the 29th inst., allow us to say that 
throughout the development of our system 
we have received great aid from all our 
associates, and that we are indebted to them 
for valuable suggestions, especially so to 
Messrs, C. C. Chesney and W. B. Tobey. 

WILuiaM STANLEY, JR., 
Joun F. KEtty. 

The Stanley Laboratory, Pittsfield, Mass., 

U.S. A., April 28, 1898. 





An Inquiry. 

In the list of patents issued from the 
United States Patent Office on March 14, 
and published in the ELEcTRICAL REVIEW, 
appeared the following : 
iy Nashville Tenn, fssignor of one halt 
to Edward James Cahill, La Salle, Il. 

A correspondent writes that he has written 
to both the addresses given, but can elicit 
no response. If the addresses are incorrect, 
and if any of our readers can inform us of 
the correct address of the patentees, we 
shall esteem it a favor. 














OBLTUARY. 


George H. Winston, of Boston, died last 
week. The cause of death was a complica- 
tion of diseases, chiefly throat trouble. Mr. 
Winston had been in the employ of the 
Western Union, American Rapid and United 
Lines telegraph companies, and for the past 
12 years had been night manager of the 
Postal Telegraph Company in Boston. He 
was about 33 years of age, and leaves a 
widow and three children. He was a mem- 
ber of the Telegraphers’ Mutual Aid and 
Literary Association. 
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Electric Stations as Insurance Risks. 


READ BEFORE THE FIRE UNDERWRITERS’ 
ASSOCIATION OF THE PACIFIC, BY 
GEORGE P. LOW. 


Many of those who subscribe for the 
Commercial Bulletin, of New York, because 
of its insurance column and seeming sagac- 
ity, may remember reading therein a com- 
ment on a circular issued to electric lighting 
companies by myself as preparatory to this 
paper. In order that the subject matter 
might be treated comprehensively, and that 
both sides of the question might be given 
equal consideration, for a biased paper is of 
no value to truth seekers, it was deemed 
best by the underwriters consulted, among 
whom was our worthy president, to the 
effect that electric interests would be more 
likely to extend co-operation if an aim of 
the paper would be to correct certain errors 
which had been made in the estimation of 
electric stations as insurance risks. The 
announcement was made accordingly, and 
in the hope of further enlisting the good 
will and co-operation of the electrical people, 
it was stated that ‘‘if the conviction is to be 
carried that the properly constructed central 
station should not be classed as a hazardous 
risk, and if the benefits resulting from such 
a conviction are to be enjoyed, then you, 
and you personally, must assist me in the 
task I have undertaken. Asan electrician, 
and one most deeply interested in every- 
thing that will contribute to the advance- 
ment of electricity, I urge you to appreciate 
the importance of this effort to be made on 
behalf of electrical interests, and to reply 
fully to each question asked, etc.” There- 
upon, the venerable paper gravely observed 
that: 

‘*A paper prepared by a man who an- 
nounces in advance that it is distinctly 
intended to help the electric interest and 
espouse its cause is not likely to be of much 
value to the fire underwriters. The fire 
insurance corporations suffer much from 
electricity, and it savors of ‘rubbing it in’ 
when a paid employé poses as a special 
pleader for the enemy.” 

Apropos of this rubbing-in process, I may 
ask: 

‘‘Gentlemen, are you ready for your 
message?” 

Probably, few are aware that the firat cen- 
tral station in America, if not in the world, 
from which electricity was furnished to the 
public as a lighting commodity was estab- 
lished in San Francisco, and in studying 
electric stations as insurance risks, it is quite 
impossible for the fire underwriter to find a 
mre Lateresting and instructive bit of his- 
tory than that afforded during its brief ex- 
istence. Like too many of the originat elec- 
tric stations, this pioneer plant was burned 
and in response to an inquiry as to the cause 
of the fire, the loss, etc., was received a 
letter from which was obtained permission 
to reproduce the following portion, which 
is so replete with interest that itis given 
entire: 

Regarding the fire that destroyed our orig- 
inal works, I will state that the California 
Electric Light Company was incorporated 
June 30,1879. At that time electric lights had 
been in use in a number of mills and factor- 
ies where power was already available, but 
no plant had been erected in any city for the 
purpose of generating electricity and dis- 
tributing electric light to the public. Our 
people, that is the writer and the other in- 
corp rators of the company, being unable 
to obtain any information regarding the 
business of electric lighting, because no 
public electric lighting had ever been done, 
determined to ascertain whether the business 
could be made protitable. We then erected 
a station, if station it could be called, for the 
purpose of ascertaining, first, whether it 
was practicable to distribute electric lights 
throughout the city to the general public, 
and, second, whether the people would take 
those lights and pay a price for them that 
would show a profit. Naturally, it being 
simply an experiment, the cheapest building 
that would answer the purpose was con- 
structed; simply, 4x4 uprights; a wooden 
floor laid in the ground and the sides of the 
building covered with sheet iron. The 
building itself was situated in the rear of 
where the Flood building now stands and 
the entrance to it was through a tunnel. 
The boiler, engine, dynamos, oil house, 
coal pile and everything was huddled to- 
gether in this one enclosure as cheaply as it 
was possible to doit. We realized at the 
time that the expenditure we were then 
making was, as stated, experimental and 
would be of no value if the business 
amounted to nothing. The machinery was 
stopped at midnight; no watchman was en- 
gaged; the building was in the rear, so it 
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could not be seen from the street, and we 
have never been able to determine whether, 
in raking out the fire before shutting down, 
some coals were left on the floor, which was 
saturated with grease, or whether some 
tramp came in to lodge; but we do know 
that on the morning of April 24, 1880, the 
fire took place. The apparatus was dam- 
aged of course, but we congratulated our- 
selves that the fire took place when it did, 
because we otherwise would probably have 
made temporary additions and would not so 
soon have constructed a proper station. 
There was no insurance loss on the plant as 
it was uninsured. 

The engine that wasin that fire is to day 
in use in our station A; the boiler that was 
there used is also now in use in station A, 
of course, having new tubes and other re- 
pairs. Some of the dynamos that were 
there in use that came through the fire and 
were destroyed as far as 99 dynaios out of 
a 100 are destroyed by fire, were repaired by 
ourselves, are now and ever since have been, 
in usein our station A, Another of these 
‘*destroyed’ dynamos was rewound end 
sold to the Selby Smelting Works and has 
been in use ever since. 

Then again, as defined in our ty pical station, 
the projectors of these early stations were 
all venturing in an untrodden territory. 
They did not know the fate their enterprise 
would meet; they simply advanced upon 
belief, and under such a cendition it is but 
natural that every uunecessary expenditure 
should have been avoided. Everything was 
temporary and as cheap as possible; ap- 
parently no one knew how to erect a station 
on any other plan, or at least no one had 
done so. Other than the belief that a ven- 
ture was being made, there is no legitimate 
reason way the steam plants of these 
stations should not have been installed and 
maintained in better condition, but it was 
not done, and the country over knows that 
no power consuming industry has ever 
shown such universal and shameful dis- 
regard for the principles of ordinary busi- 
ness prudence than did these early electric 
light stations. 

Only the inevitable could be expected. 
It came, and the buildings which were 
deemed unfit for any other occupancy 
proved less fit for electric stations. New 
and undreamed of hazards of electricity 
were discovered; numerous and heavy 
losses from electric station fires were en- 
countered; insurance rates very properly 
became high, and it cannot be doubted that 
the insurance companies were entitled to 
the rates imposed. 

The errors in electrical construction re- 
ferred to should be considered as the strictly 
legitimate ones, due to ignorance and inex- 
perience in the rearing of a new industry. 
As such they are deserving of the utmost 
consideration, but in relating this story of 
evolution there remains to be told a darker 
feature which electrical people now admit, 
though with reluctance. In adjusting losses 
on electric stations, fire underwriters were 
many times imposed upon and swindled by 
station managers, who insisted that the 
dynamos which had gone through the fire 
were total losses, whereas they knew that 
the losses were but partial ones, Time after 
time total losses have been paid on dynamos 
and other electrical appliances which were 
damaged to one-quarter or one-half their 
actual value. Such seeming wonders are 
wrought by electricity that even now 
shrewd business men are frequently gulled 
by electrically veneered charlatans, hence, 
it is not surprising that in the early days of 
electric lighting the ignorance of fire un- 
derwriters concerning electrical valuations 
was frequently taken advantage of and they 
were bluffed into unjust settlements. 

The fire underwriters, innocent of the 
frauds successfully practiced upon them, 
paid the losses, but they carefully wrote 
down in their little books the lessons learned 
to the effect that dynamds and all electrical 
appliances are easily damaged both by fire 
and water; that losses on them are almost 
invariably total, and that, therefore, they 
present unusual hazards which must be 
charged forin rating electric stations. In 
view of these facts, no one can charge fire 
underwriters with biasin levying the rates 
that have been fixed upon the class of elec- 
tric stations under consideration. Per- 
fectly clearis the further fact that certain 
unprincipled electric concerns are largely 
responsible for the adverse opinions under- 
writers hold regarding electric stations. 
All underwriters are now guided by expert 
opinions, not only inthe promulgation of 
electrical requirements, but in adjusting 
losses on electric risks. In no profession 
perhaps is it possible for an expert to be of 
greater service than in that of electricity. 
He stands alone between the electric belt 
bilk, the primary battery fiend, the over- 
sanguine inventor, the hundreds of other 
electro-delusionists and the confiding public, 
which too quickly nibbles at any trap baited 
with a new and fresh cut electrical scheme. 
So, too, does the expert now protect the 
underwriter from spurious losses, for in the 
matter of electrical experting underwriters 
have learned that which the public is yet to 
be taught. 


On the Pacific Coast the losses due to 
electric stations have been limited, but ex- 
periences concerning any class of risk are 
contagious, and the direful lessons learned 
by Eastern underwriters have created a feel- 
ing of uneasiness in this line on the Coast. 
As it is, probably one-half of the companies 
refuse to write on electric stations, no mat- 
ter what its merits may be. The wisdom of 
making the prohibition absolute, may, I 
think, well be questioned, for, certainly few 
manufacturing plants contain less material 
of a combustible nature than the modern 
fire-proof central] station. The textile mills 
have their cotton, woolen lint and goods; 
grist mills have their feed, grain and ex- 
plosive dusts; wood working industries their 
piles of sawdust and shavings, but the mod- 
ern electricity factory, with its thoroughly 
fire-proof construction, its steam plant, its 
dynamos, its switchboards and accessory in- 
struments, is absolutely incapable of sup- 
porting combustion, for the iron and steel of 
the steam plant, the iron and copper of the 
electric machinery, the marble and slate of 
the switchboard, which within brick or stone 
walls, with iron roof and with concrete 
floors, constitute the modern electric station; 
these will not burn. The product of its 
whirring armatures, unlike the products of 
clashing looms, or grinding rollers, or roar- 
ing planers, does not remain a constant men- 
ace to the premises. Instead, its product, in 
the form of hundreds or thousands uf horse 
power of marketable electric energy, is un- 
seen and unheard. The laws for controlling 
it being now fully understood are fully car- 
ried out, and in the modern station the oc- 
currence of fire isimpossible. Indicate if 
you willa more desirable risk. To find its 
superiors we can only look to that most in- 
teresting plant under Niagara’s cataract, or, 
nearer home, to the new station of the Port- 
land General Electric Company, at Oregon 
City, where the water of the upper Willam- 
ette will cover the roof. 

Such is the modern electric station, yet all 
is not told; so far as large stations are con- 
cerned, the forms of dynamos and even of 
steam machinery now used are in a stage of 
transition. In these large stations the days 
of rapid moving machinery and the days of 
countershafting and of belting are numbered. 
So, too, are numbered the days when, in low 
potential incandescent central station dyra- 
mos, armatures shall consist of more or less 
delicate and destructible windings of wire 
and sensitive commutators as at present. 
Instead we have the slow speed multipolar 
generators, the only wire on which are the 
lathe wound and consequently cheap coils 
of the field magnets. Massive copper plates 
insulated from each other by sheet mica and 
all bolted rigidly to the fly wheel of the 
engine, form the armature ‘‘ windings,” if 
such they may be called. As for commuta- 
tor, it really has none, for the brushes bear 
against the ends of these armature plates. 
Allis of very massive construction and the 
placing of adynamo of this form on each end 
of the shaft of a triple expansion marine type 
engine produces a combined apparatus that 
at once eliminates all the hazards due to the 
use of shafting, beltirg, wire wound arma- 
tures and rapidly moving machinery. It 
also materially lessens the amount of oil 
used and obviates the hazard of heated 
journals, by restricting the number of bear- 
ings to those on the engine. 

Aside from a compliance with require- 
ments of the fire underwriters, the first rad- 
ical departure from original ideas in electric 
station construction occurred in the develop- 
ment of slow speed multipolar direct con- 
nected dynamos of a form similar to the 
one just described. These engine generators 
are being introduced in direct incandescent 
stations, and their advantages are so mani- 
fest, both in point of convenience and econ- 
omy, that their general use may be looked 
for. Alternating current generators of some- 
what similar character are also in use. In 
these either the armature or the field coils 
of the dynamo may form the flywheel of the 
engine, which is generally of the Corliss 
type. All coils for both armature and fields 
are lathe wound and cheap and ure easily 
placed, hence, from the underwriters stand- 
point, they are not as important a feature as 
the windings of the familiar type of alter- 
nator. This new engine generator is larger 
by far than the low potential multipolar 
described, but it appears to lack the mass- 
iveness which is characteristic of the latter. 
Despite this it forms a far superior risk to 
an equal lamp capacity of the usual type of 
alternating dynamo. 

It is clear, then, that the cost of a ‘‘ resur- 
rected” dynamo might exceed that of a new 
machine, particularly if it is attempted to 
build it up from the fundamental forgings 
with new parts. Where duplicate parts may 
be made on the spot without sending to the 
factory, then the cost of the reconstructed 
machine, even if badly burned, will gen- 
erally be considerably below its first cost. 
Particularly is this true of the latest forms 
of multipolar dynamos, which are sold at 
the same basisas the older form of machine— 
that is, according to their lamp capacity. 
But the new multipolar generators are of far 
simpler construction, there is far less labor 
in their making, and they are considerably 
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more efficient ; but despite these conditions, 
which all cheapen the cost of construction, 
the cost of the machine is estimated on the 
old basis, and what may be called the roy- 
alty profits are correspondingly increased. 
If a fire all but ruins one of these machines, 
it may be practically rebuilt at perhaps balf 
its original cost, and this may be done with- 
out the interference of the parent company, 
as the reconstruction would be considered as 
repairs to a dynamo already sold. Shoulda 
station containing such a dy namo be practi- 
cally obliterated, then the loss would be, of 
course, total, for to replace the machine a 
new one would have to be bought. This 
would bring out its cost value, which, it 
should be noted, is a spurious one when it 
comes to the settlement of a partial loss. 
The-cost value may be analyzed as the actual 
value plus the royalty. Doubtless the cost 
valuation is the proper one for considera- 
tion in case of total loss, but in settlement 
of partial losses it certainly is not. If the 
property is insured at the cost valuation, 
under the clause inserted in policies to the 
effect that the insurers, should they elect, 
may replace the property damaged, the set 
tlement would naturally be made upon the 
basis of actual valuation, which would be 
an injustice to the assured. If insured at 
the cost valuation, the settlement of a par- 
tial loss on the basis of cost valuation would 
result in an injustice to theinsurers. Again, 
an instance occurred last year where three 
dynamos were insured for about $16,000. 
They were bought three years previous and 
cost over $18,000. The station burned, and 
it was found that the machines could be 
replaced for about $10,000. They were 
already over insured, yet the central station 
people, remembering their cost, did not real- 
ize it until the appraisement was handed in. 

Here are pointed out two evils, the first 
being possible occurrence and the second an 
actual one, and in each a serious injustice 
results. 

These matters are freely discussed among 
central station people, and itis hoped that 
they will soon be corrected. I hardly feel 
competent to offer a remedy, but I may 
venture to make a single suggestion, par- 
ticularly in reference to the over-insurance 
of dynamos. Would it not be well to define 
in the policy the make, type, capacity and 
date of each insured machine. Knowing 
these details, the prices of various machines 
and the usual depreciation of dynamos, 
over-insurance could be prevented by the 
usual methods of compact procedure. 

Reverting again to the destructibility of 
dynamos, a water damage, even if it be toa 
high potential machine, does not always 
necessitate its rewinding, and generally all | 
that is necessary to restore it to its origina] 
worth is to dry it out thoroughly by baking. 
In some instances, however, the practica- 
bility of drying out depends upon the 
variety of machine—some machines would 
have to be entirely rebuilt, others will be 
repaired by simply rewinding, but gener- 
ally a thorough baking will prove sufficient. 

Coming now to railway generating 
stations, it has been pointed out in previous 
papers read before this association that the 
electric wiring of such power houses is far 
more simple than that of any other electric 
station and that, therefore, they are subject 
to a smaller hazard from artificial electricity 
than either arc or incandescent lighting 
stations. Both railway power houses and 
incandescent stations are, however, more 
liable to damage by lightning tban are light- 
ing stations. The reason why this is so 
may be understood by comparing the action - 
of a lightning stroke coming into the station 
over the outside line wires to the action of a 
hydraulic ram. Arc lighting dynamos are 
series wound, that is, the entire output of 
their armatures goes through the field coils 
and then to line; street railway and incan- 
descent generators are shunt wound, that is, 
only a small part of the output of their ar- 
matures is shunted or diverted off through 
field coils. When lightning enters an arc 
station, therefore, it follows the line wire and 
circuits about the field coils, which does not 
occur in shunt wound machines. Now a 
current of electricity that suddenly rushes 
into many turns of wire coiled about an iron 
core reacts upon itself in an action called 
self-induction, which, though not exactly so, 
may be considered as nearly identical with 
the kick back of a hydraulicram. An ur- 
usual pressure is thus thrown upon the line 
and the lightning takes the short cut to 
earth afforded through the lightning arres- 
ter and is satisfied. The damageto dyna- 
mos usually attributed to lightning is not 
really due to lightning itself, but to the fact 
that the terrific potential of lightning breaks 
down the insulation of the machine, when 
the dynamo destroys itself by its own cur- 
rents. Underwritersare generally exempted 
from loss on dynamos caused by lighting or 
‘natural’ currents; but should the burning 
out of an armature by lightning cause a 
station fire, then there should be no exemp- 
tion from loss on the station. Protection 
from lightning is, therefore, entitled to full 
consideration and it is almost safe to 
assert that athorough modern station can be 
made lightning proof. To do this, among 
other things, its iron roof must be well 
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grounded, impedance coils of large self-in- 
duction must be inserted in proper portions 
of the circuits and approved lightning 
arresters with reliable earth connections 
must be used. In the matter of lightning 
arresters it will be of interest to state that a 
new form of arrester is now made of an 
alloy that appears to be incapable of main- 
taining an electric arc. While a wicked 
stream of fire will play between two ter- 
minals of ordinary metal, it is stated that 
with this alloy any arc refuses to exist. 
Other lightning arresters accomplish practi- 
cally the same thing by blowing out the arc 
by magnetic means. 

For some time the hazard presented by 
trolley wires of electric railway systems has 
been the subject of no little consideration by 
fire underwriters; but in this, as in all other 
electric work, the fire hazard presented is 
best gauged by the methods of installation. 
It must appear to unprejudiced ones who 
are conversant with electric railway con- 
struction that electric railway people are 
now voluntarily placing themselves in the 
unfortunate position which electric lighting 
people were compelled to occupy in the 
‘‘early days.” Electric railroaders are in- 
viting public censure and adverse legisla- 
tion in persisting in the erection of unneces- 
sary and sometimes hazardous overhead cir- 
cuits in populous portions of cities, when 
means are at hand for obviating nearly every 
objectionable feature presented. There is 
no reason other than that of increased cost 
why all railway feeder circuits should not 
be placed underground, andif double arm 
poles are erected in the center of the street 
for the support of trolley wires, these being 
provided with proper guard wires, then the 
existing objections will be largely overcome. 
Underground and storage electric railway 
systems have been in use in Europe for two 
or three years, and if electrical people will 
pay for them and be content with slightly 
decreased dividends, or in making larger 
original investments, in return for the en- 
dorsement of a satisfied public; then there 
is no reason why the same may not be ac- 
complished in this country. As it is, they 
are inviting legislation that will overthrow 
the warranted methods of cheap construc- 
tion they are now placing. 

Regardless of many opinions to the con- 
trary, itis not believed that great changes 
in the generation of electricity are to be 
looked for until some form of extracting 
energy from coal other than through the 
use of the steam engine has been devised. 
It now appears that the most marked devel- 
opments in electrical work are to be ex- 
pected in the use and applications of alter- 
nating currents. Continuous currents will 
hold their own for both arc and incandes- 
cent lighting, and for power purposes within 
limited areas, but after all the system that 
will best adapt itself to natural sources of 
power wherever they may be found, is the 
one that will most generally prevail. The 
wonderful flexibility of alternating currents, 
the ease with which they may be trans- 
formed up or down to any desired potential, 
the economy of transmission over great dis- 
tances, the practical perfection of synchro- 
nizing motors and their equal economy 
with continuous current apparatus, these 
points and many others demonstrated the 
superiority of alternating currents for ren- 
dering available the energy of distant water- 
falls or remote sources of cheap fuel. 

Regardless of earlier apprehensions, the 
fire underwriter should rejoice at every 
advance made by the alternating system. 
To illustrate: A large, thoroughly modern 
fire-proof building which I have in mind 
was lighted by incandescent lamps operated 
on the alternating systems. The plant was 
operated to entire satisfaction for nearly a 
year, when a direct current was substituted 
for the alternating source previously used, 
and in a remarkably short time trouble after 
trouble was developed, circuit after circuit 
was burned out, and eventually it became 
necessary to re-wire the entire building. The 
insidious electrolytic action which sooner 
or later disrupts continuous current circuits, 
is nearly, though not quite, inappreciable 
in alternating systems. Again, in long 
distance transmission plants, the tendency 
is to generate a low potential current, then 
to transform it by means of converters to a 
very high potential for transmission, and 
then, at the point of consumption, to reduce 
it toalow and more safe pressure. This 
idea necessitates the consideration of a new 
form of station called the sub-station. It is 
absolutely without dynamos or any form of 
mechanical machinery, but all the energy of 
the generating station passes through it, 
and its pressure is changed from a low toa 
high potential, orvice versa. Thisis effected 
merely through the use of converters or 
transformers arranged in ‘‘ banks” enclosed 
in fire-proof vaults. In addition, the sub- 
station contains all the switchboard para- 
phernalia usual to the ordinary central 
station. It is, in fact, a complete electric 
lighting station without dynamos or a source 
of power with which to operate them. 

In alternating transmission is found, 
therefore, a new class of risk with which 
underwriters will have to deal, and it is well 
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which the use of this method of electrical 
distribution entails. First, the generating 
station isalmost invariably located at sources 
of natural or cheap power. Real estate is 
not so valuable then as in cities, and it is 
reasOnable to presume that the station will 
not have any great exposure, or indeed, it 
may be absolutely isolated. Second, the 
dynamos will in all probability generate only 
low potentials, which offer less hazard than 
the high ones commonly used. Third, the 
use of high potentials is restricted entirely 
to the sub-station vaults referred to and to 
the outside pole lines, and, finally, the 
switchboard and the valuable instruments 
thereon for controlling municipal and com- 
mercial circuitsare located in the sub station, 
where, as stated, they are subjected to a 
minimum exposure. The switchboards will, 
moreover, handle only comparatively low 
potentials, These new ideas are now being 
carried out right in our own immediate juris- 
diction, and itis believed that the close of the 
present year will witness the erection of two, 
if not three, large central stations of this 
type in California alone. 

It must be evident then that, as stated, the 
electric station is in a state of transition. It 
is also evident that electric stations, as we 
find them to-day, naturally resolve them- 
selves, according to their construction and 
equipment, into the original type and the 
modern type. With the former we are all 
too familiar, and underwriters will not soon 
forget the experience they have bought con- 
cerning it. 

Of the modern station as a whole we have 
no experience, nor does it appear possible 
that we are likely to learn any disastrous les- 
sons from it. Itis almost too recent a cre- 
ation to be able to gauge its worthiness asa 
fire risk by statistics; but there is not an ele- 
ment in its construction with which we are 
not perfectly familiar in one way or another. 
We know thata building constructed entirely 
of brick, iron, stone and cement will not burn; 
we know that a steam plant may be placed 
with perfect safety in such a building. We 
know, too, that the placing of the pile of 
iron and copper, called a dynamo, in that 
building will not render either it or the 
steam plant more combustible. Neither 
should we believe that the addition of a 
framework of iron piping and the securing 
thereon even of mysterious instruments of 
brass, copper and slate will add to the in- 
flammability of the rest of the premises, and 
even though this combination of iron piping 
and intricate instruments be known as an 
electric light switchboard. 

Here permit one to reiterate one fact, and 
let it be recorded, even though every other 
be forgotten. There are two classes of elec- 
tric risks—the original electric light plant 
and the modern electric station—and to 
gauge the hazard of one by that of the other 
is impossible. 

It is now regretted that statistics were not 
invited from all electric station people of 
the entire country instead of only those 
within the jurisdiction of the Pacific Insur- 
ance Union. None but those who have 
attempted auything of the kind appreciate 
the difficulty that is experienced in obtaining 
such statistics. It is not that the electric 
station people are particularly adverse to ex- 
tending them, but rather that they are indif- 
ferent of the matter and do not appear to 
appreciate the importance of full co-opera- 
tion. Theeffort to obtain complete statistics 
for the years previous to 1892 has proven so 
near a failure that it is not deemed advisable 
to present the meagre returns received ; but, 
so far as central station fires within the 
jurisdiction referred to are concerned, I can 
recall but two cases where insured stations 
were burned, and the insurance loss on these 
could hardly have exceeded $10,000. They 
were small stations of the original type, and 
the cause of the fire in each is attributed to 
carelessness in permitting the wood and 
sawdust fuel used to accumulate near the 
furnace doors. An earnest endeavor will be 
made during the coming year to complete 
these statistics for the years previous to 1892, 
and, in ract, to bring the figures down to 
date in a completed form. 

I have to present the accompanying tables 
compiled from statistics received from 87 
central stations on the Pacific coast. 

Insurance sstatistics from 87 electric 
stations on the Pacific coast, year 1892. 


INSURABLE PROPERTY. 


Valuation of buildings........ $749,513 
si “* dynamos and elec- 
tric apparatus............ 2,051,438 
Valuation of boilers, engines, 
Wes csnanacesssspeeesdcs 1,363,334 
Total insurable valuation.. 4,164,285 
PROPERTY ACTUALLY INSURED. 
Valuation of buildings........ $584,213 
_ ** dynamos and elec- 
tric apparatas............ 1,379,588 
Valuation of boilers, engines, 
een ace RL Phe ye 1,092,609 
Total insured valuation... 3,056,410 


Valuation of uninsured property . $1,107,875 
(or 26 per cent.) 


INSURANCE. 


Amount of insurance carried. .. $877,471.00 
Amount of premiums thereon... 17,431.10 
(Average rate, $1.98 per cent.) 





LOSSES. 

Causes of fires : 
rr ee $3,000 
ee errr 350 
Defective fire-box............... 100 

eee $3,450 

Insurance loss on above. ........... 100 


Number of fires, 4. 


Characteristics of stations—joint occupan- 
cies: Planing mill, 3; flour mill, 3; saw 
mill, 1; gas works,1; brick dwelling, 1; 
water works, 1. Total, 10. 

Power used: Steam, 64; water, 12; both 
water and steam, 7; electricity bought from 
other stations, 5; sub-station, 1. 

Class of station—Stone 2; brick and stone, 
8; brick, 33; corrugated iron, 8; frame, 43. 

Exposures—Unexposed, 38; flour mill, 4; 
planing mill, 7; dwellings and similar frame 
buildings, 16; saw mills, 6; sundry manu- 
facturing risks, 18. 

Comment on these tables would appear 
redundant, yet it is, nevertheless, necessary. 
Of the 130 electric stations within our juris- 
diction but 87 responded, and a greater part 
of these returned figures for only the ) ear 
1892. The results presented are, therefore, 
confessedly incomplete, but they are offered 
for what they are worth. If they do no 
more than to show the electric station people 
the disposition to. be made of the statistics 
they are asked to furnish, they will prove of 
value as preparatory to future papers in the 
same direction. 

Two of the fires reported consisted in the 
destruction of arc lamps in general fires, 
while in the only insurance loss reported, it 
was stated that $100 was paid in the losses 
by the insurance companies, and that the 
fire ‘‘ occurred under the boilers.” Possibly, 
a funny man was abroad in the land the day 
the statistics were made out. In addition to 
the losses enumerated, the station at Palouse 
City, Washington, was burned, but I have 
been unable to secure information concern- 
ing the losses sustained. It is noteworthy 
that the average rate of insurance on these 
stations is a trifle less than two per cent., 
and considering the fact further shown that 
the character of the stations that have 
responded is thoroughly varied, the average 
rate shown does not substantiate the cry of 
extortion. On the other band, however, no 
complaint can be made of insurance losses 
on electric stations in the Pacific Coast, for 
1892. There is still another point to be 
noted. The valuation of theinsurable prop- 
erty of these 87 stations if $4,164,285; the 
valuation of the property actually insured 
is $3,056,410, and the amount of insurance 
carried on this is but $877,471, or about 28 
per cent., a matter which will be carefully 
noted by students of co insurance. 

No little correspondence of value to un- 
derwriters has resulted from sending the 
circulars referred to. One station manager 
writes: ‘‘An interesting instance of the 
value of a comparatively fire-proof station 
such as ours was furnished since I last wrote 
you in our own station. Through the care- 
lessness of one of our linemen we had an 
exceedingly bad cross upon our incandes- 
cent dynamos. The cross came in on the 
machines and set fire to two of them so 
badly that had we been in our old wooden 
station, with its rough and greasy floors, 
our entire plant would have been consumed. 
As it was, the red hot ‘wires with burning 
embers fell upon the floor and died for 
want of combustible material.’* Another 
station manager, Whose company carries a 
partial insurance of $55,000, complains that 
the rateon their station isso ‘‘ ridiculously” 
high, when the risk is taken into considera- 
tion, that principally on this account the 
company is building a new station which 
will cost over $1,000,000, are making it 
absolutely fire-proof and will carry no 
insurance whatever. It was a relief to 
receive the following, which is a solitary 
exception to the universal tone of com- 
plaint. The secretary of an electric light 
company wrote: ‘‘The amount of insur- 
ance we carry is so small that I do not feel 
called upon to criticise the insurance com- 
panies. They do not always repose on 
‘downey beds of ease,’ especially for the 
last year or two.” Still another manager, 
who is part owner in several stations, writes: 
‘“‘That the insurance people have been 
compelled to pay a number of heavy losses, 
some of them no doubt being due to electric 
wires, and this has apparently bad the effect 
of making the rates high on central stations 
generally, regardless of their construction.” 
He concludes by stating that the stations in 
which he is interested, and which are now 
under construction, are being built ‘‘in 
such a way that they cannot be burned, 
and, therefore, will require no insurance 
at all.” One station manager, whose plant 
is a thoroughly modern one, com- 
plains that the ‘‘general principle preju- 
dice” against all risks is used against his 
station, and contends that if the rates on 
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electric risks were made by underwriters 
who had a practical electrical knowledge 
there would be less cause for complaint. 
The secretary of another electric light and 
power company writes that both the electric 
light companies in his city had canceled all 
insurance carried, believing that ‘‘the risk 
is not commensurate with the premium re- 
quired undera policy where we assume a 
joint risk with the insuring company for 
any loss we may sustain. 1 know” he con- 
tinues, ‘‘that I am voicing the sentiment of 
allelectric people in saying that little or no 
fire insurance will be given under the pres- 
ent co-insurance requirements.” Still 
another who is entirely satisfied with the 
rate imposed, but who carries ro insurance 
on $35,000 worth of steam and electrical 
machinery placed in a thoroughly modern 
station, for the reason that his company does 
not believe in sharing the risk with the in- 
surers, If they could insure under a policy 
containing no co-insurance clause, even aia 
higher rate, the property would be insured. 

From the excerps given will be noted two 
important conditions; first, that electrical 
people in erecting new stations are exerting 
great effort to make such stations abso- 
lutely fire proof in order to avoid carrying 
insurance; and, second, that general dissat- 
isfaction exists over the insertion of the co- 
insurance clause in policies. I cannot but 
feel that the dissatisfaction now existing be- 
tween electric and insurance interests, in 
reference to rates of insurance on the risk 
known as the modern electric station, isdue 
equally to errors committed by each of the 
two interests concerned. It is not to be 
questioned but that the old form of electric 
station is deserving of high rates. The un- 
derwriters position in this regard is impreg- 
nable, but where he has committed his error 
is in failing to recognize by reduced rates 
new departures in station construction which 
have unquestionably increased the safety of 
the plant. The underwriter is slow to for- 
get his losses on electric light plants, and 
these were so severe that he fails to realize 
that there are electric stations and electric 
stations. This has led electric interests to 
erect their stations so as to be as near fire- 
proof as possible, with the idea of carrying 
their own insurance. Electricians should 
bear in mind, however, that nothing is ab- 
solutely fireproof, and that no ordinary 
business can afford to carry its own fire risk. 

On the other hand, electrical people are 
quite in error in the contention thatco insur- 
ance is an unreasonable exaction, and that, 
to express their ideas plainly, it is a meaus 
of extortion. Such views are entirely wrong, 
and certainly equity in levying rates can be at- 
tained only through the plan of co-insurarce. 
To describe the details of its workings is not 
within the scope of this paper, particularly 
in view of the fact that pamphlets describ- 
ing it more fully than I am capable of doing 
are issued by insurance organizations. This 
much may be stated, and that is only by co- 
insurance can perfect equity between in- 
surers and assured be attained. The plan is 
practiced exclusively in all marine under- 
writing and in many European countries, 
and it is in recognition of the dissatisfaction 
which is prevalent in electric stations that 
underwriters are making recourse to the 
plan of co-insurance for a solution of the 
difficulty. 

I cannot but believe that the opposition 
which co-insurance excites among electrical 
people is due to ignorance of the reasonings 
from which the plan is deduced. Rather 
than make a strictand radical departure 
from the old plan to the new, it would be 
better undoubtedly to lay before the assured 
a schedule of ratings under different co- 
insurance clauses and without co-insurance, 
from which he may make his choice. By 
so doing he will gradually be educated up 
to the idea. To say tothe assured in a de- 
cisive tone that he must insure under the &0 
per cent. clause, or under the full co-insur- 
ance Clause or not at all, is to antagonize 
him at the outset and the chances are that 
without looking further into the matter, be 
will rise in his dignity and adopt the last 
named alternative. To drive away business 
is not good underwriting, and to retain the 
electric station lines, the thorough equity of 
co-insurance between insurers and assured 
must be made clear anda schedule of ra- 
tings under different co-insurance clauses 
must be adopted. 

The existing situation between insurance 
and electric interests may be summed up as 
follows: The electrical fraternity, forget- 
ful of the injury they have inflicted upon 
underwriters, are thoroughly dissatisfied 
with the present ratesand methods of in- 
surance procedure and are devoting every 
energy to eliminate the hazards of their 
business with the idea of carrying their own 
insurance. On the otber hand, the under- 
writers, smarting under the losses they bave 
borne, fail to recognize the improvements 
that have been made in electrical construc- 
tion. This you must do or some day it will 
transpire that electric stations have placed 
themselves generally beyond the necessity 
of insurance. Whether the idea is tenable 
or not, itisthe one now held by electrical 
people the country over, and as such it de- 
mands your consideration. 
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Wall Street and the Electrical Stock 
Market. 


The Lusiness of the country has begun to 
reflect the financial stringency that has been 
felt in Wall street since the first of the year. 
The failures at Rochester, Lansing, Sioux 
City and of the Pennsylvania Steel Com- 
pany, indicate a condition of affairs that is 
growing worse instead of better. Itisas it 
shouldbe. The nation will never be brought 
to a realization of the causes which have 
promoted financial stringency until the effects 
are brought home to their very doors. The 
Sherman silver law is the root of the evil, 
and the country is just beginning to appre- 
ciate the fact. Banks are becoming very 
discriminating in accepting commercial 
paper, to the hardship of all classes of busi- 
ness. About nine per cent. is the rate 
quoted on time loans offering the best of 
security. There are weak spots in almost 
every department of business. Thus in the 
iron and steel world the failure of one of 
the largest and supposedly strongest con- 
cerns has directed suspicion of instability 
against every kindred industry. The crop 
reports are not favorable for an average 
yield, cereals are low, dry goods are accumu- 
lating for want of a market, and, to crown 
the bearish situation, the western railroads 
have commenced a war of rates, which 
unless suddenly checked will eliminate cur- 
rent profits. 

The situation in Wall street has been a 
continuation of that feverish uncertainty 
noted last week. The treasury department 
held a conference with New York bankers 
with no result. It isa pretty generally es- 
tablished belief that no bonds will be issued 
by the government, and that the adminis- 
tration will endeavor to keep the $100,000,- 
000 gold fundintact by gold accommodations 
from the banks. The market has truly re- 
flected the condition of affairs. Values 
steadily declined and closed the day and 
week exceedingly weak. The short interest 
on the market, very large at the last writing, 
has increased. Any general attempt to cover 
would put values up perceptibly. 

ELECTRICAL STOCK MARKET. 


The course of this market has been down- 
ward in the active stocks. The inactive se- 
curities were hardly quoted. That invest- 
ment demand of a moderate volume usually 
manifest was absent. 

Western Union ranged around 91 during 
the week, going as high as 9214 and closing 
at 89%. Its course was in sympathy with 
the general market and not attributable to 
any especial cause. It shows a disposition 
to rally at each general movement towards 
higher values, and ina bull market would 
probably be one of the leaders. The pas- 
sage of the anti-pool room bill by the New 
York legislature will entail the earnings of 
the company. The Street is not unmindful 
of this fact. 

General Electric suffered from bear attacks 
at different times during the week. Its 
close was at 98, after crossing par on Wednes- 
day. The ammunition used was the Hallett 
decision. Attorney F. P. Fish, of the com- 
pany, informs me that the decision is really 
insignificant, inasmuch as it was regarding a 
temporary injunction and upon evidence in 
the form of affidavits, which could not be 
rebutted or cross-examined. The court said 
there was a reasonable doubt, and placed 
the Columbia Company under $20,000 bonds 
to secure damages which might be adjudged 
the Edison Company as a result of a hearing 
for a permanent injunction. 

The General Electric Company has been 
severely criticised for carrying as assets the 
bonds of licensee lighting companies. I 
recently had a talk with one of the officers 
of the company on this point, and below 
give data obtained. 

Almost without exception these stocks 
are good property. As their inventoried 
valuation they are earning eight per cent. 
They cover lighting plants in the chief cities 
of the country. To sell these stocks would 
in a number of cases be a violation of con- 
tract, and would result in a loss of partial 
control of the properties. The advantageto 
the parent company in being able to control, 
in a measure, at least, these properties is 


ELECTRICAL REVIEW 


apparent. This is more especially the case 
now that the question of patents is being 
rounded up. 

The attention of the company is just now 
devoted to the incandescent lamp patents. 
We understand that shortly it will com- 
mence a crusade against the companies 
using its feeder patents. This is practically 
indispensable in the operating of a light 
system in a large building or a long circuit 
trolley line. When the rights are estab- 
lished in every State it will give the com- 
pany a practical monopoly of the extensive 
lighting and power business. 

West End Railway, of Boston, has been 
very weak, owing to a series of reports that 
the dividend of 10 per cent. is to be reduced, 
that Mr. H. M. Whitney is selling his hold- 
ings, and that an elevated system for Boston 
is a something liable to eventuate in the near 
future. 

The Erie Telephone Company’s sub-com- 
panies made a net gain of 286 subscribers 
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Fie. 1.—INTERIOR OF GENERAL ELECTRIC 
CoMPANY’s SMALL TRANSFORMER. 


for the quarter ending March 31, making a 





gain of 1,110 for the fiscal year. The total 
number April 1 was 15,365. 
ACTIVE STOCKS. 
H’g’st. L’w’st. Bid. Asked. 
Western Union........ 92144 89%, 89%% 90 
General Electric....... 100g 973g «= 98 9814 
American Tel. & Cable 88 88 1% 8 
INACTIVE STOCKS. 

Telegraph. * Bid. Asked 
Central & South American Cable... .... 115 
Commercial Cable.........-s++0.+-6+ 140 170 
Franklin Cable.....cccccescsesse oe 38 42 
PE nxvcacessesoarsccecevessscees ° 200 
Northwest Guaranty. .. .. ........ 104 eeee 
Pacific & Atlantic........++++ econ | OO 60 
Postal Telegraph........... oa Anes 80 
Southern & Atilantic........ oo ww 80 

Telephone. 
Erie .cccccccccccce Sdssvewtecseovas os 45) 6 
PROMIORM . cccccsecce. covcvevccocecccee 1.05¢ 1.10¢ 
New York & New Jersey.....+..++++ 95! 9716 


New York, April ;29. 
_-<>+ 
Important Electric Railway Patents. 

After several years of contention and in- 
terference before the United States Patent 
Office, two patents have been granted to 
Chas. J. Van Depoele, which, it is claimed, 
cover the essential features of the trolley. 
The patents are assigned to the Thomson- 
Houston Electric Company. 

We have not seen the patents, but, in de- 
tail, the claims are said to cover, first, the 
underneath contact, made either by a rolling 
wheel or sliding spoon contact piece; sec- 
ondly, the converse of these two cases ; and, 
thirdly, the reversibility of the trolley pole 
on top of the car, enabling the contact to be 
made on either side of the trolley, as the 
case may be. 








No Electric Light Convention This 
Summer. 


Ata meeting of the Executive Committee 
of the National Electric Light Association, 
held in New York City on April 28, it was 
unanimously decided not to hold a conven- 
tion during the summer of 1893. The asso- 
ciation has invitations from Omaha and 
Seattle, Wash., to hold its next convention, 
in February, 1894, in either of these cities. 
Some of the members of the association 
have expressed a desire to hold the next 


convention in the South. The date and 
place of the next meeting rest in the hands 
of the Executive Committee, who will not 
probably arrive at a decision for some time. 





The Erie Telegraph and Telephone Com- 
pany made a net gain in subscribers for 
three months ending March 31, of 286, and 
for the fiscal year of 1,110, and now have 
connected 15,356. 


Westinghouse vs. General Electric. 

In the last issue of the ELectricaL RE- 
VIEW appeared a notice to the effect that Mr. 
George Westinghouse, Jr., had applied for 
an injunction restraining the General Elec- 
tric Company from using a device in the 
manufacture of electric converters patented 
by him. 

The point wherein it is claimed exists 
the infringement lies in the construction of 
the converter. To particularize: In the 
Review of April 15 was an article descrip- 
tive of some new transformers mapnufact- 
ured by the General Electric Company. 
Fig. 2 shows the interior of the large trans- 
former, illustrated at that time, and accom- 
panying this cut was this statement: 

‘The use of oil in this long distance 
transmission apparatus is considered ex- 
tremely desirable, because of the high 
potential of the ‘step up’ circuit, and the 
protection it affords against injury to the 
insulation of the coils can not be over- 
estimated.” 


In patent No. 366,362, dated July 12, 1887, 
granted to George Westinghouse, Jr., ap- 
pears a Claim relating to the employment of 
a space between primary and secondary 
coils for the circulation of oil as an insula- 
tor ; hence the injunction asked for by Mr. 
Westinghouse. 

In addition to this injunction, the West- 
inghouse Electric Company have followed 
suit and have asked foran injunction against 
the General Electric Company, claiming 
that in manufacturing and selling the trans- 
former shown in Fig. 1, the patent No. 
373,029, dated November 8, 1887, granted 
to O. B. Shallenberger, owned by the West- 
inghouse Electric Company, has been in- 
fringed. In this patent Mr. Shallenberger 
makes the three following claims: 
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1. The combination, with the core of an 
electric converter of primary and secondary 
coils therefor, separately wound and cov- 
ered with separate insulation, substantially 
as described. 

2. In an electric converter, primary and 
secondary coils separately wound, and a 
covering of insulating material applied to 
each coil independently of the other, sub- 
stantially as described. 

8. The combination of the primary and 
secondary coils of an electric converter, 
said coils being separately wound and sep- 
arately insulated and placed side by side, 
andacore of soft iron to which the coils 
are applied. 

It may be seen from these claims that the 
separate insulation is the principal feature, 
andin this the Westinghouse people claim 


the infringement. 
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It is figured that the West End Street 
Railway Company, of Boston, can complete 
its electric system at a further expense of 
about $4,000,000; in fact, can raise its cap- 
ital to $30,000,000 under the present system 
and then spend $15,000,000 on an elevated 
railroad and still pay handsome dividends 
upon its share capital. It is believed that 
during construction the West End ought not 
to pay over eight per cent. upon its common 
share capital, but nobody has suggested that 
West End common should pay less than 
seven per cent. 
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WORLD’S FAIR NEWS. 


Affairs at Electricity Building are not as- 
suming proportions which one would expect 
after having paid a visit to this building a 
week ago. Although exhibitors are bring- 
ing in their stock rapidly there is very little 
to show for the vast amount of work which 
has been done so far. Some allowances, 
however, must be made for the weather 
which we have experienced during the last 
two weeks, which has been so severe as to 
make it almost impossible to get the stock 
within the grounds. 

Among the new booths and exhibits which 
we noticed this week, in addition to those 
already published, is the Belknap Motor 
Company, Portland, Me.; Le Clanche Bat- 
tery Company, New York; the Gamewell 
Fire Alarm Telegraph Company, New York; 
the Roessler & Hasslacher Chemical Com- 
pany, New York; H. W. Johns Company, 
New York, and the McIntosh Battery and 
Optical Company, Chicago. 

The booths, also, of the electrical press are 
now being constructed, and it is expected to 
have them finished ready to be occupied on 
Monday next. 

Although Chief Barrett admitted that 
work in his department was somewhat back- 
ward, he had finally succeeded after much 
trouble in completing arrangements to have 
lights turned on so that work in Electricity 
Building will hereafter go ahead day and 
night until every exhibit is in shape and 
ready for inspection. 

J. H. Riddel, an electric lineman in the 
employ of the Chicago Telephone Company, 
received a severe shock while placing wires 
in the Administration Building Tuesday of 
this week. Although he was rendered un- 
conscious and fell from the ladder on which 
he was standing, a distance of 18 feet, into 
the small court, he sustained no serious in- 
juries. 

Matters in Machinery Hall are being 
pushed as rapidly as possible with the as- 
sistance of an army of men, but thereis no 
disguising the fact that this department will 
be in much better condition to admit the 
visitors two weeks from May 1 than upon 
the opening day. The work of installation 
is progressing slowly owing principally to 
the bulky character of the material. Some 
of the pieces of machinery weigh so much 
that they have been taken off of the cars and 
moved by great swinging cranes to the sec- 
tion in which they belong. 

The great Allis engine which will respond 
to President Cleveland’s pressure of the 
electric button on May 1, was tried for the 
first time this week and worked to the entire 
satisfaction of all those interested. This 
engine is a wonderful piece of mechanism, 
weighing 350 tons, yet, notwithstanding its 
ponderous size, moves as easily and majes- 
tically and noiselessly under its 2,000 horse- 
power pressure as an automatic toy. 

Chicago, April 29. M. J 
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OUR CHICAGO LETTER. 


Personal.—Mr. Bidwell, of Bensor & Bid- 
well, Rochester, Ind., paid this office a visit 
this week. George Cutter returned home 
this week after an absence of seven weeks 
in the East. Capt. Willard Candee, of the 
Okonite Company, is spending this week 
with friends in the city. 

The First Train to Make a trip of the entire 
length of the intramural line at Jackson 
Park started Thursday this week, having on 
board several ladies and exposition officials. 
Although the trip was made successfully, 
several difficulties were experienced, which 
will be perfected with little trouble, and 
everything will be working smoothly on 
opening day. 

The Sunbeam Incandescent Lamp Company, 
which occupied the attention of the United 
States Circuit Court this week, withdrew 
their petition on Thursday last, and asked 
to have the hearing declared off on account 
of the absence of their attorney. The Sun- 
beam Company had filed a motion to dis- 
solve the restraining order granted the 
Edison Electric Light Company against 
themselves, and asked to be allowed to 
furnish a bond to indemnify the Edison 
Company for any losses occasioned by the 
operations of the Sunbeam factory. 

The Chicago and Evanston Electric Rail- 
road did not make its trial trip this week, 
nor will they run any cars for about 60 
days. At least this is the statement of one 
of the contractors. The road was to have 
been completed April 11. The contractors 
secured an extension of time until April 25, 
and the second extension from April 25 to 
June 1. The principal part of the track 
laying has been finished for some time, the 
wires are all in place ‘and the work at the 
power house is well along. The delay has 
been occasioned by work on city sewers and 
other street excavations. It is claimed that 
it will be impossible to run cars in less than 
60 days. M. J. B 

Chicago, April 29. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week : 





New Electric Railways. 

TirFin, Onto.— A franchise has been 
granted to R. W. Brown, in the name 
of the Tiffin and Fostoria Electric Street 
Railway Company, for the railway 
between Tiffin and Fostoria, on what 
is called the Tiffin, Fostoria and Find- 
lay road. 

FrostpurG, Inp.—The council has granted 
a franchise to the Lonaconing and 
Cumberland Electric Railway and 
Power Company. 

New Haven, Conn.—The motive power 
of the Dixwell avenue Street Railway 
will be changed to electricity by a 
syndicate which has purchased road 
from Cornelius Pierpont. 

HERKIMER, N. Y.—Beckwith and Quack- 
enbush have begun surveying for the 
new electric railway for which they 
hold a franchise. 

MartBoro, Mass.—The Marlboro Electric 
Street Railway Company has elected 
S. H. Howe, of Marlboro, and T. T. 
Robinson, of Boston, directors, to suc- 
ceed A. C. Weeks and T. A. Coolidge. 

CLEVELAND, Onto.—George Hoyt, the 
Ford & Washburn Storage Battery 
Company and L. A. Cobb, are back 
of a scheme to build a new crosstown 
electric road in Cleveland. The Ford 
& Washburn storage battery will be 
used with no trailer. 

OckEAN City, N. J.—The contract to build 
the Ocean City Electric Railroad has 
been awarded to E. B. Lake. The road 
will be concluded about July 1. 

McKeesport, Pa.—The McKeesport and 
Braddock Passenger Railway Com- 
pany ; capital, $50,000. Incorporators, 
John D. McCune, of Wilkinsburg ; 
Albert N. Hunter, of Knoxville; and 
John P. Hunter, of Oakmont. Elec- 
tricity will be the motive power. 

Newton, Mass.—Thealdermen have granted 
a franchise for an electric road to the 
Needham and Newton Street Railroad 
Company. 

Reapina, Pa.—The East Reading Electric 
Railroad Company; capital, $100,000. 
Albert J. Brumbach, president. 

New Beprorp, Mass.—At a meeting of the 
stockholders of the Dartmouth and 
Westport Railway Company the follow- 
ing officers were elected: President, 
Frank W. Brightman, of Fall River ; 
vice-president, Abbott P. Smith, of New 
Bedford; treasurer, J. A. Beauvais, of 
New Bedford ; executive committee, A. 
P. Smith, F. W. Brightman, C. E. 
Cook and Rh. 8. Goff. The committee 
was empowered to purchase supplies 
and proceed with the construction of 
the road between New Bedford and Fall 
River. 

BEVERLY, Mass.—The_ selectmen have 
granted the Beverly and Danvers Street 
Railway leave to erect the trolley sys- 
tem. The Lynn and Boston Company 
has secured the option of the road and 
will equip and operate it as a belt line. 

Martin’s Ferry, Onto.—The Wheeling 
Electrical Railroad Company will get 


ELECTRICAL REVIEW 


out an injunction to restrain the newly 
organized company from building a line 
in Martin’s Ferry and Bridgeport, claim- 
ing that it has the franchise. 

GREENSBURG, Pa.—The Pittsburg, Greens- 
burg and Latrobe Electric Railroad 
Company has been incorporated with 
a capital of $1,000,000. The road will 
be 82 miles long and will cover Latrobe, 
George’s Station, Greensburg, Jeannette, 
Irving Station and Strapton. 

Onema, N. Y.—J. W. Warner is at the 
head of a project to build an electric 
railway to Sylvan Beach. 

VicxspurG, Miss.—The Vicksburg Street 
Railway Company and the Hill City 
Electric Railway Company have con- 
solidated, and it is stated that this step 
is preliminary to equipping the railroad 
with electricity. 

Lourstana, Mo.—James O. Broadhead, of 
St. Louis, Hon. D. A. Ball, W. J. 
Dougherty and O. C. Bryson, of Lou- 
isiana, have incorporated the Louisiana, 
Bowling Green and Ashley Gravel Road. 
The company has leased the right of 
way over its road to a St. Louis syndi- 
cate to build an electric line. 

TALLAHASSEE, FLA.—An electric railroad 
between Tallahassee and Thomasville is 
one of the talked of projects for the 
summer and fall. 

CHARLESTON, 8S. C.—The Enterprise Rail- 
way Company has been granted a fran- 
chise to construct an electric railway 
throughout the city. 

Syracuse, N. Y.—The Syracuse Street 


America ; capital, $1,000,000. Incor- 
porators: G. Harvey Squires, Louis 
E. Howard, of Plainfield; Senator 
Marsh, of Elizabeth, and others. The 
company will carry on a general elec- 
trical machinery and electric business, 
and make and sell electrical apparatus. 

BROCKVILLE, Can.—The Cortland Elec- 
trical Manufacturing Company; capital, 
$40,000. Incorporators : E. A. Spears, 
of Toronto; W. H. Comstock, G. J. 
Mallory, and C. C. Cossitt, of Brock- 
ville. 

TRENTON, N. J.—The General Electric and 
Improvement Company ; capital, $500,- 
000. Incorporators : Louis A. Chandler, 
Charles F. King and William J. Turner. 


LowELL, Micnu.—The West Michigan Elec- 
tric Company has been organized to 
generate electricity by water power at 
Lowell and to transmit it to Grand 
Rapids for distribution and use. The 
capital is $60,000 and the incorporators 
are Charles A. and C. Jesse Church, of 
Lowell ; Edwin F. Sweet, Alfred C. 
Sekell and John E. Moore, of Grand 
Rapids. 





New Manufacturing Companies. 

East St. Lovurs, Inu.—The Walker and 
Bedford Electric Alarm Company; cap- 
ital, $300,000. Incorporators, William 
J. Walker, Alexander L. Bedford and 
Emil Stark. 

Cuarcaco, Inu.—The Washington Electric 
Company; capital, $40,000. Incorpora-. 





Railroad Company has been incor- 
porated to maintain and operate a 
street surface railroad for a dis- 
tance of 50 miles, the termini to be 
Onondaga and Geddes and Syra- 
cuse. The capital is $4,000,000. 





Electric Light and Power. 
Sauissury, Mp.—The plant of the 
Salisbury Electric Light and Power 
Company has been completely 
destroyed by fire. The loss to the 
company is about $15,000. 
CHATTANOOGA, TENN.—The Chatta- 
nooga Electric Light and Power 
Company has increased its capital 
from $100,000 to $500,000. 
ARVERNE, N. Y.—The Arverne and 
Rockaway Beach Electric Com- 
pany; capital, $50,000. Incor- 
porators, R. Florence and C. C. 
Vernan, of Arverne-by-the-Sea. 














The company will furnish elec- 
tric power for lighting and other 
purposes in the townof Hempstead. 

GALLITzIN, Pa.—The Gallitzin Electric 
Light Company, of Cambria county, 
has been incorporated with a capital 
of $20,000. 

GrorGETOWN, CoLo.—The United Light 
and Power Company ; capital, $35,000. 
Incorporators, Ensign S. Wright, 
Robert O. Old, John M.S. Egan, Casper 
8S. Desch and F. P. Dewey. The com- 
pany proposes to furnish electric light 
and power to Georgetown, Silver Plume 
and Clear Creek county. 

Lonpon, O.—The Madison Electric Light 
and Power Company has been incor- 
porated, with a capital stock of $10,000, 
for the purpose of erecting an electric 
light plantin London. The incorpora- 
tors are D. C. Badger, H. H. Prettyman, 
John Riley and John F. Locke. 


Sauispury, N. C.—The erection of an elec- 
tric light plant is contemplated by the 
city. 

GREENCASTLE, IND.—The Greencastle Elec- 
tric Light Company has increased its 
capital from $25,000 to $50,000. 


Jersey City, N. J.—The Hewett Voltaic 
Electrical Company ; capital $150,000. 
Incorporators, John J. Toffey and J. 
Herbert Potts, of Jersey City, and Cor- 
nelius Griffith, of New York. 


Euizasetu, N. J.—The Royal Arc Electric 
Company of the United States of 
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tors, Victor W. Johnson, Oloaf R. Iver- 
son and Wm. J. Maddock. 

New York City.—The Golden Gate Manu- 
facturing Company ; capital, $600,000. 
Incorporators, William C. Savage, 
Joseph Tripp, Wilson W. Hoover and 
others, of New York City. The com- 
pany will dealin electrical goods and 
hardware. 


San Francisco, Cau.—The Marine Electric- 


Company; capital, $100,000. Incor- 
porators, George V. Daniels, H. M. 
Shaw and G. H. Bartlett. 

Curcaco, Inu.—The Calkins Electric Burner 
Company; capital, $120,000. Incor- 
porators, Charles A. Warren, Richard 
B. Twiss and A. J. Montague. 


New Telephone Companies, 


Duraneo, CoLo.—The Durango Telephone 
Company ; capital, $25,000. Incorpo- 
rators, J. E. Schutt, H. F. Fancher 
and A. R. Lewis. 


>_> 

The exhibition number of Scribner's 
Magazine is the contribution which the 
conductors of that periodical make to the 
Exposition at Chicago. They have planned 
to make it as fine an example of an Ameri- 
can magazine as can be produced. It is 
put forth as a representative number to 
show the literary, artistic and mechanical 
resources that are employed in such a pub- 
lication, and is fully representative of the 
individual writers who have made the exist- 
ence of a great magazine possible. 
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The Press Club Fair. 


OPENED BY THE DUKE DE VERAGUA, BY 
LONG DISTANCE TELEPHONE. 








The great fair which will be held during 
the month of May at the Grand Central 
Palace by the New York Press Club was 
formally opened with great splendor on 
Monday evening of this week. 

It was expected that President Cleveland 
would open the fair by telephone from 
Chicago, and the Long Distance Telephone 
Company was prepared to install a special 
instrument in the President’s room to facili- 
tate matters. But it was found that Mr. 
Cleveland was obliged to leave Chicago at 
four o’clock on Monday afternoon, which, 
of course, precluded his officiating. 

The Duke de Veragua, the lineal descend- 
ant of Columbus, at the request of Mr. 
William Berri, of the New York Press Club, 
promptly consented to open the Press Club 
Fair, and the waiting throng in the Grand 
Central Palace heard the following message 
from his lips, carried 1,000 miles over the 
wire from Chicago : 

‘* From a thousand miles away, I hereby 
declare, by word of mouth, the great fair of 
the New York Press Club formally opened, 
and wish it every success.” 

Music, flowers, beautiful women, and 
hundreds of novelties of art, science and 
industry form a miniature World’s Fair, 
which is the biggest thing of the kind ever 
seen in New York. 

The object of the fair is to provide a suit- 
able building and charity fund for the New 
York Press Club, and any one who pays the 
required admission will more than get his 
money’s worth of amusement and instruc- 
tion. 

— eee 
Arthur Bergtheil, Electrical 
Engineer. 

Mr. Arthur Bergtheil, A. M. I. E. E., of 
the firm of Bergtheil & Young, electrical 
engineers, inventors, etc., of 18 Walbrook, 
E. C., London, England, whose portrait we 
present herewith, will arrive in New York 
on the steamer ‘‘Germanic” this week. His 
visit to this country, aside from attending 
the Chicago Exposition, is with the view of 
securing and introducing to the English 
market American electrical specialties. Mr. 
Bergtheil has attained deserved prominence 
abroad as an electrical engineer of ability, 
while Mr. Henry Wilson Young, his asso- 
ciate, is the son of Dr. Young, of Rome, a 
well known specialist and physician, and is 
possessed of excellent business qualifications. 
The firm, though but a few years established, 
has already earned for itself an enviable 
reputation. 

Mr. Bergtheil commenced his electrical 
engineering career with the well known firm 
of Messrs. R. E. Crompton & Company, of 
London and Chelmsford, serving his 
apprenticeship in the work-shops at the 
latter named place, and later occupying a 
prominent position with the firm in London. 
Leaving this firm he joined the staff of the 
(in those days) go-ahead house of Messrs. 
Woodhouse & Rawson, with whom he was 
associated for a lengthy period. Upon 
severing his connection with this firm he 
accepted the position of chief engineer and 
manager to the Wenham Company, who at 
that time were anxious to embark as elec- 
trical as well as gas and general engineers, 
aud after spending a brief period with this 
company he organized his present copartner- 
ship with Mr. Young. 

Mr. Bergtheil’s name has been before the 
public in England upon several occasions, 
but was conspicuously brought forward in 
connection with the unique installation of a 
complete electrical plant worked entirely by 
wind power, and this in the very center of 
the great metropolis. Another noted in- 
stallation by Mr. Bergtheil is that of Hol- 
land House, South Kensington, the present 
London residence of the Earl of Ilchester, 
and for centuries back belonging to the old 
Holland family. The work at the time of 
its execution was described in detail in many 
of the London papers, and handsome tributes 
paid to Mr. Bergtheil’s skill and general 
taste. Thename of Bergtheil & Young is 
also well known in England as electrical en- 
gineers to Madame Patti-Nicolini. The ar- 
tistic lighting of her private theatre at Craig- 
y-nos and winter gardens, as well as the 
various points of interest connected with the 
system of transmission of power and the 
electrically driven freezing plant and or- 
chestrion, has been the subject of much 
favorable criticism. The firm has also re- 
cently erected at the King’s Weigh House, 
Duke street, London, a very ingenious organ 
blowing plant. 
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The Electric Gas Lighting Com- 
pany, of No. 195 Devonshire street, Boston, 
Mass., have issued a very complete and 
instructive catalogue descriptive of their 
wares. Every dealer in electrical appa- 
ratus should have a copy. 

The F. P. Little Electrical Con- 
struction and Supply Company, 
of Buffalo, sole owners and manufacturers 
of the new ‘ Kester” improved arc lamp 
for incandescent circuits, have issued their 
catalogue containing valuable standard 
information for steam and electrical engi- 
neers. 

The New Machine Shop for the 
Eastern Forge Company, of Port- 
land, Me., will be designed and built by the 
Berlin Iron Bridge Company, of East Ber- 
lin, Conn. The building will be 57 feet in 
width and 150 feet in length, and will be 
entirely of brick and iron, with all modern 
improvements. 

The American Telephone Booth 
Company, of No. 18 Cortlandt street, 
New York, have issued a handsome cata- 
logue of some of their patent sound-proof 
folding telephone booths. Numerous let- 
ters accompany the illustrations, and all 
testify to the good qualities and properties 
of the product of their manufactory. 

The Redding Electric Company 
of No. 41 Federal street, Boston, Mass., 
have issued a catalogue to be followed by 
pages illustrating their specialties to be in. 
serted in this catalogue when published. 
The Iona hand lighting burner, one of their 
best known specialities, seems to be the 
most important feature of their manufacture. 

Mr. C. P. Mackie, manager of the 
Electric Selector and Signal Company, of 
No. 45 Broadway, New York, writes that 
the Electric Selector and Signal Company, 
having acquired the property, patents, busi- 
ness and good will of the Electric Secret 
Service Company, will be conducted under 
the same general administration as the latter 
corporation, and at the same address, as 
above. 

The Michigan Central Railroad 
Company have issued a most tastefully 
designed little brochure from the press of 
Rand, McNally & Company, descriptive of 
the route passed over by the North Shore 
Limited. On each page is a delicate half 
tone engraving illustrating some interesting 
bit of scenery or incident encountered en 
passant, A time table on the back pages 
gives the prospective passenger all necessary 
information. 

To Boston and Providence.— 
The management of the Providence and 
Stonington Steamship Company announce 
the resumption of passenger service on May 
1, 1893, of the popular Providence line, 
between New York and Providence direct, 
W orcester and all northern points. The mag- 
nificent steamers ‘‘ Connecticut” and ‘‘Mas- 
sachusetts,” in commission, will leave New 
York from Pier (old No.) 29, North River, 
foot of Warren street, at 5.30 P.M. daily, 
except Sunday, connecting at steamer’s 
wharf with express train to Worcester, 
arriving 8 A.M. 
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AND MINIATURE 


INCANDESCENT LAMPS. 


For information and prices cover- 
ing Special, Candelabra and Miniature 
Incandescent Lamps, address the 

EDISON DECORATIVE AND 
MINIATURE LAMP DEPARTMENT, 
HARRISON, N. J- 
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Law Battery Company, 
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FIDELITY CARBON MANUFACTURING CO., 


Louis, 


ARC LIGHT CARBONS, 
CARBON BRUSHES, PLATES »* SPECIALTIES, 
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Sole Manufacturers Special High Grade Carbons for Ward Lamps. 
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HART SWITCHES 





10 Ampere Double Pole Switch. 


The Hart & Hegeman Mfg. ff0., 


HARTFORD, CONN. 





STREET RAILS! 


We will sell at a low price 185 Tons 
52 |b. Cirder Rails, practically as 


goodas new. Write or wire, at our expense, 
for prices. 


ROBINSON & ORR, 
419 Wood Street, 
PITTSBURCH, - - 





PA. 





ENGINE GASTINGS 


———— from one-eighth to six horse 
==. power Horizontal & Marine. 
8, 16 & 60 LIGHT DYNAMO 

CASTINGS. 

Simple Sewing Machine 
and Fan Motor Castings 
with instructions for 
building complete ma- 
chines. 


Send Stamp for Catalogue 


PALMER BROS. Electrical Supplies, Mianus, Com. 


Purely Mutual. 









Established 1847. 


Pe - i in 


PHILADELPHIA, PA. 


WHY ? 
IT IS THE BEST! 





Assets, - -  $18,654,388.30 
Surplus, - -  2,466,689.48 
Apply for Rates to 


EZRA DE FOREST, Cen’! Agent, 
181 BROADWAY, NEW YORK. 





ELECTRICAL ENGINEERS, INVENTORS, 
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THEIR ELECTRICAL 
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ETC., 
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EUROPEAN MARKETS 
WELL TO COMMUNICATE WITH 


BERGTHEIL & YOUNG, 


13 WALBROOK, 


A RISING AND ENERGETIC FIRM OF 


ENGINEERS, WITH 
CONNECTIONS, 


BOTH 
BRITAIN AND ON THE CONTINENT. 


WOULD DO 


LONDON, E. C. 


UNQUESTIONABLE 
IN GREAT 





M0 ul 
Tel Pr es. 


258 PAGES, 
ILLUSTRATED, 
PRICE, $1.50. 





(Extract from Preface.) 





‘* The subject of exchanges has been 
taken up principally to round out 
the scope of the book; and for much 
of the matter under this head I am 
indebted to the writings of Messrs. 
A. 8. Hibbard, F. A. Pickernell and 
J. J. Carty. 

‘In covering the ground which 
comes most properly under the title, 
the properties of telephone lines, I 
have endeavored, so far as possible, 
to avoid mathematics, and to treat 
the subject in a way which would 
prove most interesting and instructive 
to the general reader as well as to the 
student. Where it has seemed best 
to put in a mathematical demonstra- 
tion, it has been put in a footnote. 

‘“*The results of investigations in 
regard to the properties of telephone 
lines, I have endeavored to state 
clearly in a general discussion. They 
are not susceptible of tabulation, and 
the most important properties it is 
impossible to formulate exactly. 

**T have treated rather fully the 
questions of interference with the 
telephone currents from outside 
sources, especially the troubles from 
electric railways; for my practice in 
that direction, during the last four 
or five years, has been considerable, 
and enables me to deal with that sub- 
ject in the light of personal experi- 
ence. This question is still of con- 
siderable importance in this country, 
and its treatment here may be of 
assistance to managers of exchanges 
in practical work. 

‘* It was my intention that the book 
should be one which would prove 
useful to the practical man, as well as 
that it should serve as a basis for a 
lecture course to students. I have 
therefore thought it best to introduce 
some matter in which correct elemen- 
tary ideas of matter and energy are 
developed, so as to lead up to the 
most modern conception of the method 
of propagation of electro-magnetic 
disturbances.” 

Sent to any address on receipt of 
price. 





Electrical Review Publishing Go., 
13 PARK ROW; 
NEW YORK. 





